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MISSION ENSURED 

with a reliable RHEEM drone system 

From launch to touch down, a Fheem drone Can be counted on. Behind every Rheem 
system is the rich accumulated experience of hundreds of engineers and technicians skilled 
in aeronautics, electronics, and ordnance. Backing up this talent are thousands of the 
nation's best production workere. 

Typical of Rheem capability in the design and production of complete drone 
systems is the U. S. Army Signal Corps Project, the AN/USD-2. From initia- 
tion to successful flight test, this surveillance drone project was accom- 
plished in just twelve months at the Downey, California, plant of the 
Rheem Defense and Technical Products Division. Rheem ingenuity and 
know-how provided not only the drone airframe but also important compo- 
nents of the telemetering and ground support systems. 

For combat surveillance or high-flying air-to-air targetry ... for anti-submarine 
warfare or anti-missile defense training . . . whatever the requirements, consult 
Rheem for reliable drone systems that can be brought to reality in less time than you 
would think possible. 

For more information on Rheem drone systems, write for Data File AW-704-1. 


RHEEM MANUFACTURING COMPANY 

Dejense and Technical Products Division 




With 38 years acceptance Sargent builds pi-ecision linear and 
rotai-y hydraulic, pneumatic, mechanical and electronic systems 
of force control to meet successfully the increasingly high require- 
ments of marine, aii-craft, missile, petroleum and industrial use. 
From original idea to finished product - SARGENT. 


SARGENT 

FACILITIES 

Research 

Design 

Development 

Qualifying 


Manufacturing 
including — 

Machining & Grinding 
Heat Treating, all types 
Plating, all types 
Inspection 
Assembly 


SARGENT 

BUILDS 

Servo -Systems 
Hydraulic Systems 
I Integrated Packages 

i Hydraulic Actuators 

■ Hydraulic Valves 


Hydraulic Pumps 
Hydraulic Motors 
Pneumatic Cylinders 
Pneumatic Valves 
Ball Screw Actuators 
Gear Actuators 
Gear Accessory Boxes 
Electronic Systems 


"GOOD WILL" 
the pleated ensto 
place where he hi 
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AVIATION CALENDAR 


TRAWS-SOWICS 


Ion. 12.14-rifth National S\inposiura on 
Reliability and Quality Contiol in Elec- 
tronic. Bclloiic-Statlcr Hotel, I’hila. 

Jan. 12-16-1959 Annual Meeting and Eii. 
gincering Display, Society of -Automotive 
Engineers, Sheraton-Cad'illae and Sutler 
Hotel. Detroit. Mich. Dr. T. Keith Glen- 
nan, spcaicr. S.\E Annual Dinner, Jan. 
14, 

Jan. 13-14— Symposium on Cathode Ray 
Tube Recording, sponsored Iw Systems 
Development Corp.. Engineers Qtih, 
Dayton, Ohio. 

Jan. l9-21-llth .Annual Convention, Heli- 
copter Assn, of America, Villa Hotel, San 
Mateo, Calif. 

Jan, 2- -- " 

Jan. 26-27— .Annua! Meeting Assn, of Local 
and Territorial Airlines. National Asiation 
Club, AA'ashington, D. C. 

Jan, 26-29-27th Annual Meeting. Insti- 
Inlc of the Aeronautical Sciences, Shcra- 
ton-.Astor Hotel. New York, N. Y. Honors 
Night Dinner, Jan. 27. 

Jun. 27.29-Fiflh .Annual ILidar Symposium 
(ebssified), Rockhani Bldg.. University of 
Michigan, Ann .Arbor, Mich. 

Jiin. 27-30-1 5th Annual Technical Confer- 
ence. Society of Pl.istics Engineers, Hotel 
Commodore-, New York, NT Y. 

Jan. 28-29-Fifth Annual Mid««t Weldhig 
Conference, sponsored 1 


1 Foundatio: 


. Illlm 
Texhnologs', Chicago, III. 

Feb. 3-5-1 4th Annual Technical and Man- 

E,".s 


Ins 


t Conference, Reinforced Plastics 
ety of the Plastics Industr 
Inc.. Edgewater Beach Hotel, Chicago. 
Feb. 12-13-1959 Solid Stale Circuits Con- 


ference, sponsored by Institute of Radio 
Engineers' Professional Croup on Circuit 

Thee - . • . 

Engl 


Electrical 
>n Electronics and 
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LARGEST MANUFACTURER OF TRANSDUCERS FOR TEIEMEHRING 


JntreefueeF 

TYPE 78 

PRESSURE POTENTIOMETERS 


FOR TELEMETERING AND CONTROL APPLICATIONS 



• eOMFACr — UGHT — ONLY 6 OUNCES 

• OUTSTANDING ENVIRONMENTAL FERFORMANCE 

• HERMRICALIY SEALED MECHANISM 

• STAINLESS STEEL CONSTRUCTION 


Type 78 Pressure Potentiometers feature accurate and re- 
liable performance under severe environmental conditions: 
Sinusoidal Vibration: 1" da, 2 to 22 cps; 25 g, 22 
to 2000 cps 

Random Gaussian Vibration: 0-1 g*/cps, 15 to 
2000 cps 

Sustained Acceleration: 50 g on any axis 
Mechanical Shock: 30 g on any axis 
Opteraling Temperature: —65 F to +160 F with 
minimum change in output 

Hermetic sealing protects entire mechanism against sand 
and dust, humidity, salt spray, fungus, and the fluid being 
measured. Unit has welded stainless-steel case, is Wa" 
diameter by 1%" long, weighs only 6 ounces. Standard 
ranges are 0-15, 0-25, and O-SO psia; other ranges available. 

Write to Trans-Sonics, Inc., Dept. 7, Burlington, Mass., 
for further information on Type 78 Pressure Potentiometers. 


TRANS-SONICS 

T^temim Uumduem 
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Bendix* has long been a leader in supplying controls ai 
of aircraft engines. Today, Bendix is proving to be a i 
in related missile fields — on ram jets, rockets, nuclear 
propulsion systems. So, when it comes to controls, r 
background — and is anxious to share it in solving yi 


^ SOUTH BEND, IND. 








New 

air-hardenable 

super-strength 
missile steel 


Airsteel X-200 


Develops tensile strength of 270,000 psi by 
cooling in air and tempering. Can be formed 
in soft condition and welded by gas shielded 

Airsteel X-200, a new ultra-strong alloy steel, was 
developed by United States Steel specihcalty to solve 
fobricating problems for makers of missiles and rock- 
ets. It combines 230,000 psi yield strength with air 
hardenability. 

Most alloy steels require oil or salt bath quenching 
to develop equivalent strengths. Airsteel X-200, in 
sheet and light plate gages, eliminates the need for 



P>oof o( woldabllity snd woikabilily. The small cylinder was shaped and welded from M-inch Airsteel X-200 plate 


cumbersome quenching procedures, avoids the prob- 
lems of uneven strength, distortion and sizing that 
can plague the fabricator of large missile parts. 

Airsteel X-200 is the result of careful balancing of 
carbon, silicon, chromium, molybdenum and vana- 
dium to create a steel that welds readily, hardens in 
air, and finally tempers at relatively high tempera- 
tures to provide consistent high strength. Thits, a 
missile part con be shaped and welded in its soft con- 
dition, then healed, and cooled in air to deiielop its 
strength. In this stage, Airsteel has a minimum yield 
strength of 230,000 psi and a tensile strength of 
270,000 psi. 

Here is a missile material that has been spun, cold 
formed, deep drawn, rolled to form cylinders, and 
welded in exhaustive fabrication teats, Several major 
manufacturers are applying USS Airsteel X-200 today 
as motor case materi^ for solid fuel missUes. We 
invite your consideration of this new material, its 
high 8trength-to-weight potentialities, its over-all 
ease of &brication, to help solve your problems in 
missile manufacture. 

USS Airsteel X-200 is currently available in the 
form of plates, sheets and strip, as well as in bars, 
welding wire, billets and blooms for further processing. 

Comprehensive technical information is available 
through your nearest USS representative (listed in 
the yellow pages) or by simply sending us the com- 
pleted coupon below. (JSS a s rtfuursd irademarh 



Uncteif SUt«s Steel Corperatlon — Pittsburgh 
Celumbia-Qeneva Steel — Sen Frsnclsce 
Tennessee CosI & Iron - Fairfield, Aiabeme 
United Steles Steel Supply - Steel Service Centers 
United States Steei Expert Company 


United States Steel 


United Slates Steel, Room 2B01 , SiS William Penn Place, PItttbuigh 30. Pa. 
Please send complete Information on USS Airsteel Xsai. 






SERVO VALVE 


Designed primarily for aircraft ond 
missile applications, the new Vickers 
Electro-Hydraulic Servo Valve has 
numerous features (see above) 
that assure optimum performance 
and dependability. 

Porting modulated flow to linear 
or rotary actuators with respect 
to minute input current has been 
optimized within a smoll envelope 
and at a weight that is approxi- 
mately 30% less than other volves 
of similar capacity. Design also 
provides for interchongeability with 
many existing servo valves now 
used in airborne applications. For 
further information, ask for techni- 
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Why Convair Chose 
General Electric 
Hydraulic 
Constant Speed 
Drives for the 880 


100,000 FLIGHT HOURS HAVE PROVEN 
INHERENT RELIABILITY OF SIMPLE G-E DESIGN 


When the first Convair 880 for Trans 
World Airlines is flight-tested early in 
1959, its four a-c generators will be 
driven at constant speed by General 
Electric ball-piston drives. Convair 
chose these units because of their 
small size, light weight, high reliability, 
and ease of maintenance. 


Conslont-Frequency A-C System Best 
Meets Increased 880 Power Demands 
Many of the features of the Convair 


airline passenger also contribute to a 
tremendous increase in electric power 


requirements. Meeting these require- 


the weight of electric generating and 
distribution systems has led to the use 
of a-c systems. In addition, much of the 


electronic equipment requires the 
closely controlled, constant-frequency 
power provided by General Electric 


G-E Drive Reduces WeishI of Airborne 
Electrical System 

Simple, yet efhcient and reliable, the 
General Electric drive features a unique 
radial-piston transmission which uses 
precision steel balls in place of con- 
ventional cylindrical pistons, connecting 

forces are self-counteractive, thus per- 
mitting lightweight construction. The 
elimination of many moving parts per- 
mits rapid tear-down and reassembly, 
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EDITORIAL 


Orbital Atlas— Preview of Future 


Tlie aiita of fatuous and senii-accuratc infomiation 
with which the Wliitc House and some toplevcl De- 
fense Department officials have attempted to surround 
the successful rocket flight of the Air Force Atlas mis- 
sile manufactured and fired by Convair should not ob- 
scure the genuine technical significance of this acliiete- 

We recall the smug statement of Sherman .Adams, 
then the top presidential assistant, just after the Soxiet's 
Sputnik I went into orbit that “we ate not playing a 
basketball game in outer space." Tlie public informa- 
tion aspects of the Atlas satellite more than a vear later 
suggest more of the technique of a walnut shell and 
pea artist at a coiintir carnival. This tvpc of handling 
placed the responsible officials in the ridiculous posi- 
tion where a Russian— Leon Sedos’, head of the USSR 
space commission— was dispensing the most accurate 
data on the orbital weight of Atlas compared with the 
Sputnik. 

Wc will explore tliis deliberate manipulation of the 
news under the guise of military seeurit;' in mote detail 
in later issues. 

Technical Achtevemenf 

Now wc would like to concentrate on the technical 
aspects of this achievement. Tlie successful fliglit of the 
Atlas into orbit marks the beginning of a new chapter 
in U. S. space exploration effort.s. Full credit should go 
to the Air Force for sponsoring the .Atlas missile develop- 
ment program and to Consair for its tnilv remarkable 
performance during the \car in bringing the Atlas to a 
high degree of reliability, not only in its capacih- as an 
intercontinental ballistic missile capable of delivering 
mcgaton-si/cd warheads over a 5,500-nautical-mile range 
but also to the point where it is rcadv to take its place 
as the workhorse of future space exploration, The self- 
seekers who attempted to erase the credit of both USAF 
and Comair froni this achievement will find their pur- 
loined glorv- short-lived when the genuine technical his- 
toiy of this era is written. 

llic Atlas, with its initial triple-engined rocket thrust 
of 560,000 lb., is‘ the first propulsive system capable of 
lifting really significant pavloads into space. It will 
sene as the initial booster for the Mercurv program 
aimed at getting a manned capsule into orbit, the USAF 
Scntiy reconnaissance satellite prognim and, as Convaii’s 
Kr.ifft Ehrickc proposed manv manv months ago, also 
could be ii.sed as the first multi-manned space vcliiclc 
and as a space supph freighter. 

For the Convair engineers in the San Diego Astro- 
nautics Division and the Convair test crews at Cape 


Canaveral, the shot of Atlas 10-B into orbit was an 
c-xciting climax to a vear of nigged grinding that pro- 
duced results commeiisuratc with the extraordinary 
effort the)’ expended. 

The combination of radio control and inertial guid- 
ance developed by the General Electric Co, and Bur- 
roughs also will play an important part in the Atlas use 
for space exploration although a pure inertial system will 
eventually be used for its purely military use as an ICBM. 

Communication Experiments 

llic communication experiments with the Atlas satel- 
lite also have broken significant new ground in what 
ina)’ cvcntuall)' become one of the most useful func- 
tions of satellites for both militaiy and civilian pur- 
jioscs. As detailed elsewhere in this issue (.see page 19) 
these experiments point the way toward opening a broad 
new horizon of comnninication techniques and expand- 
ing communications volume out of the frequenc)’ strait- 
jacket that now threatens an early saturation with con- 
ventional techniques. The .Army Signal Corps has 
earned kudos for its work in this area. 

Tile )ear now ending has seen important changes in 
this country's attitude toward space exploration. From 
the post-Sputnik smugness t)pificd bv Sherman Adams, 
we have passed through some hard and sober efforts to 
organize an effective space program while, at the same 
time, frantically attempting to make some sort of spec- 
tacular showing that would erase the onus of the ad- 
mittedly iniprc.ssive Soviet Sputnik trio. Tlic orbital 
pavloads possible with the Redstone boosters and the 
moon probe instrumentation limited bv’ the Thor and 
Jupiter initial-stage engines were aimed more at inter- 
national effect than at sound scientific achievement, 
althongli they did provide useful information from both 
success and failure. 

However, the democratic process ground slovvlv but 
surely, and hv v-car’s end the National Aeronautics and 
Space Administration liad been authorized, organized 
and was well on its wav' tovv-ard organizing a scicntificallv 
sound, financially feasible and compctitivclv paced na- 
tional space program that should evcntuallv' yield a rich 
harvest of new knowledge that can be nscfullv applied 
for both military and civ ilian purposes. 

The propaganda antics surrounding the initial Atlas 
satellite belong to the era of frantic circus stunts aimed 
at quick and dirty substitutes for wcll-plamied scientific 
programs, while the technical acliicvcnvciits of the Atlas 
orbit provide a heartening preview of what can be done 
during the next )car. 

—Robert Ifotz 
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FIREBEE -THE HIT OF 

LLIAMTELL 


■I'LL NEVER WANT TO FIRE AT TOWED TARGETS AGAIN!* That'S the typical reac- 
tion of Air Force interceptor pilots after they fired at Ryan Firebee Jet 
targets during the recent "Project William Tell" Weapons Meet. 78 Firebees, 
launched off the Florida coast, brought combat realism to the 10-day meet. 
Acting as "enemy" jet bombers, the free-flying Firebees streaked in at over 
500 mph, from 14,000 to 42,000 feet, and flew an average of 31 minutes each. 
Air Force pilots, crews, and weapons systems met this realistic test with 
the most impressive teamwork and skill ever displayed at a weapons meet. 
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WHO'S WHERE 


In the Front Office 


ic(.vi.ding Don G. Mitchell, who 
mics as boaid chairnuii. Under plan 
le merger of Sybania into General 1 
hon^c Coip., Mr. Mitchell will bcD 

s General Telcphom 

irk’, N. Y. 


ich 


will be known 
Electronics Coi 
Hat|>cr tt'oodwm. 

Corporation of .Oilier 
replacing Laurance S. Rockefeller. 

Raymond C, Blaylock, vice president- 
engineering, and Gifford K, Johnson, vice 
presidcnt-prodiiction, elected directors. 
Chance Vonght .\ircraft, Ine., Dallas, Tex- 
- and Fiat- ' 


tvnfrcd Ncdi 
directors, H 
Also: Keith 


rscas .\irtta)t Cotp. 

1 snca-cd Sir Franew 
c main board. Sir 
I .scre’c on tlie BO.\C 




Associated Companies hoard. 

Bernard J. Shallow, vice preside 
and Franklvn C. Clark, vice pteaiuem 
human relations. Matlin-Rockwcll Corn. 
Jaineatown^^N.^V^ ^ ^ 


fact II ill 


-lancis S. 


Dun 




i>ng Beach. Calif., and general manager of 
Dn-.Air Sctow Corp,. Caidcna. Calif. 

Walter L. Smith, assistant to the i 
dealt. Chase Brass &' Copper Co., 
bars. Conn, Gilbert R. Boutin suci 
Mr. Smith as vice president operations. 


Jun 


k deal 


t -Admi 


r for Congrcssioiul Relation' 
nonai Aeronautics and Space .Adnni 
tion, Washington. D. C. 

Dr. Roderic M. Scott, vice preside 
I'erkin-Elmcr Corp, Norwalk, Conn, 
been named head of the Enginceiini 
Optical Division’s photo reconnaisiaiic 


Na- 


V. Groff, 


■V Nesbitt, 
lirts Divi 
rird. Oliio. 


.. Miami, 
and adminis- 


Welsh. Coinman 
Rear Adm. T 
ider. ncct .\ir 
nd Commander, 


Read Adn 
mandcr, Carrh 
Adm. David J. 
Division Five: 
Clark. Comma 
hntic Meet, i 
W'ing Fh-c. 


Honors and Elections 

n, Myri Stearns, president of A'ar 
Associates, has been named a Fellow' 
the Institute of Radio Engineers for " 
contributions In the fields of microw: 
tubes and Doppler radar.” 

(ConfinuccJ on page 75) 
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INDUSTRY OBSERVER 

► Preliminary specifiiations on beryllium heat sink for National Aeronautics 
and Space Administr.ition’s manned capsule program (AW Nov. 2-4. p. 28) 
call for a disk one inch thick, seven feet across and with a 126-in. radius of 
curvature. I''igiites were spelled out by competitors for the contract in their 
requests to beryllium fabricators for cost estimates. 

► Monkey sent aloft recently in a Jupiter nose cone experienced deceleration 
of about 40G for a very short lime on re-entry and acceleration loads of 
about lOG on takeoff for period of less than 100 sec. Since the monkev 
was a tropical animal acenstonied to about 78F temperature, a seven-watt 
light bulb was used to heat his space compartment. Weightlessness period 
was about 8.3 min. rather than the 15.3 min. reported earlier (AW Dec. 22, 
p. 23). 

► New version of Nary's Sidewinder air-to-air missile will include an all- 
electronic guid.ance system designed bv Texas Instruments, will be used 
on missions where weather or other considerations make the infrared guid- 
ance of the present system ineffective. Designation of the new version 

► Firms associated with Lockheed Aircraft Corp. in the Air Force competi- 
tion for a new early warning and control aircraft include Allison Division 
of General Motors Corp.. engines; General Flectric Co., radar; General 
Precision Equipment Corp.. navigation: Ilazellinc Cot])-, data processing 
displays; Hughes Aircraft Co., coinmimications and data link, and Lock- 
heed’s Missile Systems Division, automatic checkout equipment. Allison's 
T61 5,000 eshp. two-S])Ool turboprop engines have been specified by USAF 
in the competition (AW Nov. 17, p. 23). 

► North American Aviation has selected its own Autonerics Division to 
develop the flight control subsystem for the Nfach 3 F-IOS interceptor and 
B-70 Mmbet despite earlier objections to its choice raised by W'rigbt Air 
Dcrclopmcnt Center engineers (AW' Dec. 1. p. 30). AutoncHcs I>ivi- 
sion’s experience in developing the flight control for the Navaho missile 
made it a strong contender, but North American’s choice may bring 
criticism from other flight control mamif.icturcrs- 

► Choice of aWonic manufacturer to develop electronic countermeasures 
subsystem for the B-70 will depend upon the results of extensive facilities- 
compctencc questionnaire Air Force has asked North American to submit 
to three ECM bidders— General Electric, Radio Cotp, of America and 
Westinghouse Electric Corp. Westinghouse was North American's first 
choice (AW Dee. 8, p. 34), but VVright Air Development Center’s Weapons 
Guidance Laboratory did not concur because it reportedly feels the company 
is a relative newcomer to the electronic countermeasures field. 

►Current price of Boeing Bumarc interceptor missile is approximatelv 
5700,000 each, minus warhead which costs about S200.000 each. If quantity 
of 2.500 or more is ordered, price is c.xpcctcd to drop to about 5300.000 per 
missile. 

► Russia is continuing to push dcvclopnient of a practicable oinitboptei with 
experiments under way at Riga, Kiev, Klrarkov and Kazan. The second Soviet 
scientific and technical conference on omithonters is scheduled to l>c held in 
Moscow early next year. Representatives of Communist satellite nations, as 
well as Russian designers, are scheduled to attend. 

►Russian .astronomers are overcoming the handicap of smaller telescopes 
by using electronic image converters and extra manpower. Biggest reflector 
now is a 50-in. telescope taken from Germany after W’orld W'ar II. but 
the foundation for a 102-iii. telcscow is being laid at the Crimean Astro- 

f hvsiral Observatory and a 236-in. telescope is planned some years from now, 
tilfcnva OIjservatory near Icningr.id. completely rebuilt since its destruction 
during the war, lias a staff of 400. of which 150 are scientific personnel. 
By contrast, U. S. observatories such as Mt. W'ilson and Palomar have 
obtained far mote data than their staffs can reduce. 
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Saon 10 wUh Mut pngrtulvt a/r/lnas: M!£A (SCUAOOA) • AVSfJSA 
BONANZA AIR UNIS • UNEA AEROPOSTAL VENEZOLANA (LAV) • UOYO 
AEREO BOLIVIANO • MACKEY AIRLINES • NORTHERN CONSOUDATED 
AIRUNES • RACIEIC AIR UNSS • PIEDMONT AIRUNES • QUEBECAIR 
WEST COAST AIRLINES ■ WHEELER AIR LINES • WIEN ALASKA AIRLINES 


EQUIPMENT 


ROTOE PROPEEEERSs 


The world’ 


xpetienced turbo-prop manufaaurer with over 5,000,000 houts experience 




REPRESENTATIVE: I. STAPLES, ROTOL 


HIGHWAY, ARLINGTON 


^^ashinglon Roundup 


Pyle Appoint'ment 

Despite flurries of rumors to the coiitr.iry during recent 
necks, Ciiil .Aeronautics .Administrator liiiiies I. Pyle 
will be named— and nill accc|jt— the post of Deputy Ad- 
iiiinistnitot of tire new Federal Aviation Agency as first 
predicted by .Avi.viiON W’eik (.AW .Aug. 2s, p. s-1). 
Onl\ steps remaining to make the iippointinent official 
arc the formal .innounccnicnt bs- President Kisenhower 
and confirmation of Pyle by the Senate. 

Ale.imvlhle, William B. Davis, former C.V.A deputy 
administrator to Pyle, has been made director of the 
I'.A.A's Burt-au of Flight Standards. David D. Thomas, 
former head of C.A.A’s office of air traffic control, has been 
appoiiilcd director of I'.-VA’s Bureau of Traffic Manage- 
ment. .Alan I,. Dean, now of the Bureau of the Budget, 
will take o\cr as Ihc I'.A.A .Assistant .Administrator of 
Management Scniccs. 

Make or Buy 

Impact on industry of .Air Force’s new “make or buy” 
procurement instruction {.AAA' Oct. 6, p. 26) requiring con- 
tractors to obtain a]iprosal of what is to be inamifactured 
in-plant and what is to be subcontracted depends upon 
its ultimate administration. Some ob.serxcrs look on it 
as no more than a formalization of present US.Ah' prac- 
tices aimed at preventing the construction of new gov- 
ernment-financed facilities when there alreadv are suita- 
ble facilities. Others beliesc it arms small business and 
other industrial interests as well as congrcs.donal com- 
mittees with an im|jortant weapon with which to pres- 
sure US.AF into requiring aircraft firms to subcontract. 

President's Budget Plans . . . 

President Fisenhower’s plans call for a rcdtiction in 
goserninent expenditures coupled with an increase in 
taxes in an effort to balance the federal budget at a figure 
of S77 billion- A AMiite House aimoimccment last week 
reported: "A balanced budget will be an impottant and 
welcome assurance to the people of the countrs' and the 
world that our government is determined to li\e within 
its me-ans . . . and to fulfill American responsibilities of 
wrirld leadership.” 

'Ilie recent economic recession wrecked Administra- 
tion plans for a balanced budget in Fiscal 19s9. and esti- 
mates are that the government will be about 512 billion 
in the red by )unc. Defense expenditures in the new 
budget will be around S-ll .6 billion, a slight increase over 
this year's figure of approximately S-10.8 billion. Such 
an in'ca-asc. howes er. would hardly adjust for the declin- 
ing purchasing power of the dollar. 

... VS. Soviet' Budget 

Soviet Russia's 1959 budget plans also were tek-ased 
last week. They railed for an expenditute of 707-2 bil- 
lion rubles, an increase of more than 10% over 1958. 

■| he total is more than S176 billion at the official rate of 
exchange, but it is impossible to com|)are it with tlie 
U. S. figure because the major portion of Sosict industry 
is financed througli the goicmment Imdect, and Russian 
practice is to use overlapping entries in their gross ledger. 
Soviet Minister of F'inance .Arsenyi G. Zverev told the 
Supreme Soviet that lie expects that total gosenmient 
icrciiue during the year will be over 732 billion rubles, 
leasing a 9% surplus. 


Outright inililars expenditures were listed at 96.1 bil- 
lion rubles, or less than M% of the total, but a large 
portion of the -IS4.3 billion rubles .slated for investment 
in the government controlled industry lias direct military 
imjiortance. Other categories of the Soiict budget also 
include funds that will be used solely to incre-asc Russian 
military power, I’lanncd science expenditures arc ii|> 
more than 12% to 27.3 billion rubles, and a major effort 
is being initiated to put researcb on a self-supporting 
liasis. Rcsciirch institutes will rcceisc onlv 2-1 billion 
rubles of the 27.3 billion. 

Disarmament' Inquiry 

Sen. Hubert Iliimphtcv. cliainiian of the Senate 
I'oreign Relations Disarmament Snbcomniittcc, will at- 
tempt Id stir congressional interest on disarmament mat- 
ters during the coming session. Hearings before his sub- 
committee two years ago fizzled tlirough lack of interest. 
'Ilicsc arc some of tlic problems on svliich Ilnmplircy' 
says lie ]ilans to focus: 

• AVhat should U, S, disarinaiiicnt [xilicv be it an inter- 
national treaty to ban nuclear tests comes into force? 

• Hus the U, S. been wise in the past to Ixise so much of 
its defense effort cm nuclear weapons .and has it hcen 
wise for U. S. disarmament policy to stre-ss priuiarilv tlic 
control of unclear wea|ions? 

• Should the einpluisis on nuclear weapons be modified? 

Senafe Space Appointees 

First permanent staff memhers of the Senate Conmiit- 
le-e on .Aeronautical and Space’ Science arc Kenneth F.. 
BclUeii. staff directot, and Dr. Glen P. AA’ilsoii, chief 
clerk. Bellicu has scoed as professional staff incmbcr of 
llic Senate .Armed Scrs iccs Committee for tlic last three 
years following liis rctircincnt as senior signal officer in 
the Army. He also has served as assistant to former .Amiv 
secretaries I'rank Pace Jr., and Robert T. Steicns. Dr. 
AA'ilson is now setsing as coordinator of tccimical infor- 
mation for tlic Senate Committee on Space and Astro- 
nautics. which ends its actis-itics when the new pcniia- 
nent committee takes over. 

Weather Analysis 

Federal Aiiation Agenev lias awarded a S97.905 con- 
tract for analysis of the ai’iation weather .svstem and 
mctliods of improsiiig it. Tcchiiic.il Operations Inc., 
Burhiigtoii, Mass., study is sclicdulcd to he completed bv 
next Oct. 31. Primarily, the aiiah-sis will concentrate 
on means of accelerating weatliet forecasts to aid in the 
design of tlic modernized air traffic control svstem and 
apcr.itioiial procedures agenev is deseloping. 

New Ditching Procedure 

U. S. airlines arc cooperating with the Coast Guard 
in testing a new radio comiminicitions plan designed to 
aid distressed aircraft in making ditcliine arrangements 
liy allowing tlie cicw to talk directly with ncarliy ships. 
Key to tlie plan is airborne radio s’oice equipnicnt oper- 
ating on 2182 kilocycles. Coast Guard stations adiisc 
the disabled aircraft wliich vessels arc in tlicir area, then 
alerts these ships to the difficult!’- AA'licii the aircraft 
is w’ithiii 300 mi, of a ship, voice contact can be made 
betw’ecn the two units. — AV'ashiiigton staff 
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Satellite Researches Space Techniques 


Coniniiinicalions experiments, 
as manned vehicle explored by 


Bv F.vett Clark 

Wasliiiigton— N'limbtr of significant 
comiTuniicatiom experiments were be- 
ing carried r>iit last week by a relay sys- 
tem sent into a short life orbit in an 
Allas missile, the first large satellite 
vehicle to be pnt into s|Kite bv the U. S. 

Orbiting of the S.7s0-lb. intercon- 
tinental missile with its 168-lb. payload 
from Cape Canaveral, hla.. lias tbese 
nbiectivcs: 

• Comimmications. The satellite and 
.1 network of four main ground stations 
,irc testing a variety of combinations 
of voice and tcletvpe transmission and 
rece|)tion. Success of tbese e.xixirimcnts 
trnifitms the feasibility of using courier 
satellites for reliable romid-tbe-world 
comimmications. 

• Vcbielcs. l''easibilitv of using tire 
USAI'-Convair .Atlas as a space vcliicle 
was proven on tlic first attempt. Atlas 
is slated to be the booster for Uumeb- 
ing a manned .satellite (AW' N'ov. 24. 
|). 2S) and for lannching the Sciitrv 
ii.connaissance satellite. 

It also is the strongest contender 
lor use in a nmnber of less important 
projects in the near future, l.aimching 
of the ,\tmv Signal Coqj.s— RC.A telav 


Soviets View “Score’ 

W'ashiiigtoii— W'eights of the carrier 
rockets that vvent into orbit along with 
Soviet Russia’s three Sputniks vsas "con- 
sidetabU more than four tons” in encli 
ease, according to Soviet scientist Leonid 
Sedov. U. S. estimates, based on track- 
ing, had pnt Ihc weights for the rockets 
alone at about 7.0UO-8.000 lb. 

Sedov, cliaiiiiian of the USSR .Acad- 
cinv of Science’s sjiacc-flight cninnns.sion. 

lannching bv the U. S. of its Score coin- 
iiiunicatioiis satellite, an .Ulas hull with 
instnrmcnlalion inciir]wrated. 

Sedov coni|rated the .ktlas pavload of 
Mime 168 lb. will] Sputnik I's 184 111., 
Sputnik ll's 1.118 lb. and Sputnik Ill's 
2,029 Ib. and pointed out tbat, in all 
three Sputnik shots, the final stage 
rockets also orbited. lie also said the 
perigee of Spnfm’k I— 1411 mi.— was higher 
than the .Atlas perigee— 1 14.5 ini.— and 
the life of the detached satellite was 
much longer. 

Spnhn’ks I and 111 were not .ittached 
to their carrier, but Spnhdk II, carrviiig 
.r dog passenger, was. 


feasibility of Atln.s 
‘Score’ satellite. 

system provided a test of the strcises 
encountered in a s.itellite shot as well 
as the feasibilitv of guiding the missile 
into orbit. Getier.il Hlectric-Bnrruughs 
r.idio-inertiiil system was used. It will 
l)c replaced by an .Anna all-inertial sys- 
tem for miv.vile applications of the 
.Atlas, but the -Atlas used as tlie inan-in- 
S]jacc liiundicr and probably other -Atlas 
sjaacc vehicles will continue to use the 
CK-Burroughs svstem. this is the first 
U. S. satellite to he controlled bv its 
gnidaiK'e systenr tbrmrghout its powered 
flight. 

■ Propaganda. Both the humching and 
the initial communiaitions tests were 
handled in such a wav as tu achieve 
mitximum world-wide publicity. .Atlas 
outweighs the hardware previously put 
into orbit bv the U. S. on anv sliot by 
most of its 8,750 lb. Heaviest weight 
prior to the .Atlas vvas the small A'au- 
gnard I test satellite phis its third-stage 
rocket, a total of alsoiit 5s lb. Purpose 
of the laundiing was a well-kept secret, 
even from many of the laimdi crew. 
Keporters vvlio inquired about the sliot 
were specificallv told tbat it vvas to be 
a routine restsirch and development 
test, first annoimcenicnt of the tnic 
purpose vvas made bv President Kiscii- 
liower after the mi.vsile was in orbit. 
I’irst message Iransmilted bv the toin- 
numieitions system was the President's 
Christmas message to the world, which 
bad been recorded on erasable tape and 
stored in the instrimicnl p.ick.igc- The 
message said: 

‘”l’his is tlie President nf tlie United 
htates speaking. Tlirmigh the marvels 
of scientific advance inv voice is com- 
ing to von from a satellite circling in 
outer space. Mv message is a simple 
one. 'Ihrough this unique means I 
convev to vou and to all mankind 
. America ’.s wish for peace on earth anti 
good will toward men evcrvwhere-" 

Project is called '‘Senre" for Signal 
Commnnications by Orbiting Relay 
Kqnipment. 

Plan to put an .Atlas into orbit vvas 
arrived at by Defense Department’s -Ad- 
vanced Research Projects Agency and 
Coiiv.iir Division of General Dvnainics 
Corp. nianv months ago. US.\1’"s Bal- 
listic Missile Division nf Air Research 
anti Dev ehqjmenf Command, the Sjjace 
'I'ccbiiologv Laboratories Inc,, and the 
•Army Signal Cor|3s' Research and Oc- 
vclopnicnt I.abonitnrics were assigned tu 
carrv it out. I•'irill| liatl to await a full- 
range firing nf .Atlas vn military capa- 


bility could be demonstrated before its 
spaa' c.ipability vvas tested. 

Project officially vvas firmed up last 
•Aug. 27 and .Atlas 10-B was diverted 
from Convaic’s San Diego production 
line to a special Atlas niodifiaition line 
for final configuration modifications. 
Pavload was installed at Cape Canav eral 

'Hie Atlas vvas launched at 6:02 p.ni. 
KST Otc. 18. Standard propulsion, 
fuels and guidance systems were used, 
allliougb some fuel vvas added and burn- 
mg time was lengtlicned by some 1 5 
sec. to approximately 271 sec. 

-Atlas achieved an initial apogee of 
about 928 mi. and initial perigee of 
about 114.5 mi. based upon obsena- 
tions up to the 12th circuit of the 
earth. Period of orbit vvas 100 min. 
,A|30gec and perigee anticipated were 
118 mi. and 625 mi., rt.spectivelv, in- 
dicating tliat the orbit jchievaf vvas 
slightly less circular than desired. 

Velocity sought at burnout was 17.- 
000 mpli. Orbits lie between 52 deg. 
X. latitude and 52 deg. S. latitudc. 
Kxpetted lifetime for the satellite was 
20 davs. 

Turn Into Orbit 

l iiial turn into orbit was prepro- 
grammed into the inertial portion of 
flic guidance svstem. 'Hie Burroughs 
computer functions during the aim- 
iiiaiid ])ortion of the flight. 

'Ibe 244,000-ib, Atlas, lightened 
slightly by modification of its basic iii- 
striimcntation. was launched vettic.illy 
and curved info a fnijectorv normal to 
a Ixillistic missile flight. AVlien it bcg-.in 
to depart from this tiajcctorv, teclnii- 
cian.s who were not privv to the secret 
of the mission repeatedb and unsuccess- 
ftdlv pressed the manual guidance-cut- 
off button onlv to learn later tbat it bad 
been disconnected, according to Maj. 
Gen. Bernard -A. Schriever. BMO com- 

Two Roeketdvne booster chambers of 
165,000 Ib. thriist each burned for 127 


Bohl Oriou Proposal 

AA'asliinglon— Martin Co. version of 
the Bold Orion air-launched ballistic mis- 
sile lest i-ehiclc (.AAA' Dec. 22, p. 22) 
uses a biglily modified niiokol Sergeant 
engine for its first stage and a higliK 
modified Allcghciiv Ballistics Laboratory 
A'angnard engine for ib second stage, 
lArst sncccsstui firing of a oiic-stagc 
laiekliecd-Coiivair Bold Orion lest vehi- 
cle from 3 Convair B-58 vvas accoin- 
pllslied over the .Atlantic Missile Range 
on Dec. 19. 
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Score’s Significance 

AA'asliiiigtoit— Score satellite has confirmed fcasibillK of using cominniiicatioii 
courier sutellitcs to provide reliable roniid-thc-world transmission of voice, tcletvpe 
and television. 

AA'orld.W'ide radio cumnniiiications prescntlv must operate in the high frequenev 
(IIF) band which is highlv congested and subject to periodic atniosphcric outages. 
Coiimiuineation courier satellites can operate In the ultra-higli frcqueiiev and micro- 
wave region, otherwise limited to moderately short ranges, which offer more available 
radio spectrum and inmiunitv to atmospheric outages. ,At these higher frcqueucics, 
sufficient bandwidth can he obtained to handle w-ideband television. 

AA'ith cominniiicatioii courier satellites, the ground station transmits the message 
as it comes within linc-of-sight range. 

Message is stored on tape recorder in satellite, transmitted back to earth when 
satellite passes over another ground station, 

This type of satellite relay has several iniportaiit advantages, some disadvantages, 
relative to the simple tcflcctin|-ty pe satellite relay (.AAA' Oct. 20. p. 85). The latter 
requires onlv a large rcffcctiiig surface to bounce signals from one ground station to 
another, much like the ionosphere reflecb HF radio signals. Transmission b 
instantaneous, but range is limited bv the altitude of the satellite. 

The conricr-tspc satellite must carrv one or more radio transinittcis, receivers and 
tape recorders plus elcetrie |»wet supply. Ltmg-life power supplies, probably employ- 
ing nuclear cells and/or solar cells, will be required to give the courier a sufficient 
life to [nstifv ib cost. 

However, the couricr-ty |>e satellite has important niilitary advantages of providing 
tclah’vcly secure (private) communicatioiis, unlike the passive Tcflcctor tyi>c which 
traiisinits signals over a w ide area. 

Signal transmitted to courier sutcllitc. and stored on its bpc recorder, norniallv 
would be trarismiltcd hack to earth only when satellite receives anthcirircd command 
signal. How'cvct. unless suitable pTccautions ate taken, unfrieiidiv ground stations 
could interrogate courier satellite to receive ib message and "overwork” it so ib 
power su|iply will be too run-down to operate w-hen over friendiv ground stations. 
'I’o iircveiit this will require use of sophisticated command coding, possibly a timer 
which will allow* interrogation onlv during pre-selected times. 


see., carrying the missile over a lioti- 
zontal distance of 55 mi. Booster pack- 
age drop])cd off. Tlie Rocketdyne sus- 
taincr, which is ignited on the ground 
and produces 60,000 lb. thrust, burned 
for about 271 sec. At ib cutoff. Atlas 
liad traveled 390 mi. horizontally from 
its launcli spot and had progrannned 
into orbit with an azimuth of about 
107 deg. and a velocity slightly higher 
than nccessarv for a successful orbit. 

Regular Atlas expulsion system used 
to rid the missile of unused fuel at 
thrust tenninatinn was carried, and ap- 
parently worked successfully if any fuel 
icmaiued. 

Pavload vv-as carried in two duplicate 
packages in what normally arc the guid- 
ance pods on the sides of the Atlas' 
body. Kach pod contained a recorder, 
radio transmitter and receiver, control 
unit, batteries and Miiiitrack he-.icon 
transmitter. Communications trans- 
iiiittcrs used 132.455 and 152.095 mega- 
cycles and produced eight watts of 
power. Minitracks used 107.94 and 
107.97 me. and operated continuously. 

Svstem was developed hv Army Sig- 
nal Corps and Radio Corp. of America's 
Astro-Electronics Products Division. 
Other contractors include Eaglc-Piclict 
Lead Co., for the zinc-silver oxide Irat- 
terie.s; Potter &■ Brumfield, Inc., special 
relays; Radiation Inc., for ground sta- 
tion antennas; Radio I'teqiicncy Dibo- 
r.itories Inc., for teletype multipliers for 
ground stations; Convair for anteima.s 
on the Atlas. 

Amiv ground stations arc located at 
Prado Dam Basin. Corona, Calif.; .Army 
Electronic Proving Ground. I't. Hiia- 
cliiica. .Ariz.; Ft. Sain Ilmiston, Tex.; 
and I't. Stewart. Ga. Tliey consist of 
antenna arravs and five standard trucks. 
Multiplexers handle 60 words 'min. on 
e-acli of seven teletype channels, pins 
one voice commimiciitimi. Recorder in 
(ho satellite can store about 1,680 tele- 
graphic words in its 4-min. stonige 
eapr-citv. Eatlv experiments included; 

• Transmission by voice of President 
Eiscnliovvcr's message. This was re- 
ceived bv a Cai>e C.-inavcr.il station 
after it triggered the satellite on Dee. 
19. laiter that elav, other stations re- 
ceived both the voice and teletype 
transmissions of the nics.'iagc. Tuni- 
bliiig of the Atlas causes short fades in 
the signals received at earth hut gen- 
erallv lias not prev ented reception, 

• California station interrogated on the 
27th pass with only fair reception. 
Station then sent control .signals to con- 
dition satellite for direct relay and 
transmitted its own identification |)lus 
the President's message in teletype- 
writer code. Texas station received 
these signals with two short fades, and 
.'Arizona and Georgia stations received 
some signals. Tliis vvas the first suc- 
cessful relay of teletype signals tlirough 
an orbiting station. 


• California signalled satellite on 28th 
pass to clear tlie tape record. Station 
then transmitted in voice for recording 
aboard tlie satellite an identification of 
ilself plus tlie President’s message. 
Texas interrogated the satellite, and 
both I exas and Georgia received tlie 
voice load and cleat. Georgia station 
tlieii interrogated the satellite and again 
received the message. 'I'his was the first 
successful courier comiinmicatitm from 
earth to satellite to iiiiotlicr earth sta- 
tion at a later time. 

• Califomia sent a fovii minute mes- 
sage. then lind it retransmitted bv 
interrogating the satellite. Texas and 
•Arizona heard the nies.sage, but tlic 
Georgia .station heard it only briefly. 
Message, both in voice and teietv|)C 
code, was to be carried iiveniiglit. 

• Ta|x; ill satellite vvas cleared bv 
Georgia station on the 40tli pass. Sla- 
litm tlien sent the President’s message 
in each of seven simultaneous, multi- 
plexed tcletvpe code traiisinis.vians, for 
storage in the s-atellite. Station then 
triggered the satellite and received ex- 
cellent tclclypcvvriter copy so long as 
(lie satellite remained vvitliiii range. 
'Hiis was tlie first successful inulti-clian- 
nel teletype transmission bv delated 
repeater tecliniquc from earth-to-satel- 
lite-to-earth. 

• California station interrogated eatlv 


on 4Lst pass in order to obtain effect of 
decreasing distance on quality of re- 
ception. Initiallv, five clianncis of tele- 
typewriter messages were receivx'd. .All 
seven improved as .Atlas moved nearer 
to California. Texas cleared the tape 
and reloaded it vvitli the same seven 
messages. Georgia triggered the satel- 
lite, and both Georgia anti Texas copied 
all seven channels. 'I'hus. California 
received messages di.vpatclied from 
Georgia on the 40tli pass, and Georgia 
received traffic dispatched from tire 

• California recorded into the satellite 
by voice and teletype on the 42nd jjass 
beginning at about 4:35 p. m. Texas 
triggered at about 4:43 p. m„ and 
.Arizona, Texas and Georgia received 
vvitli viirving degrees of success. 

• On the 54tli isass. while Atlas was at 
800 mi. over the Pacific, Army en- 
gineer Thomas C. W’ohtcncroft at F't. 
.Alomnouth, N. J., spoke through a 
direct circuit from Monmouth to the 
California station and into the satel- 
lite. His words, idcntifving and des- 
cribing the experiment, were followed 
again by the President's message in 
voice and code. Texas then triggered 
Ihc satellite and all four stations re- 
ceived it near pcrfectlv. Texas trig- 
gered again, and all four stations again 
received parts of the transmission. 
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By James A. Fiisca 

Kingston, N, Y.— IIow eRccti\e the 
Boeing Bomatc surfiice-tashr missile is 
as an area defense «e-.ipon against 
manned aircraft and air-l)reatliing mis- 
siles was demonstrated liere in tlie 
weapon s'-stenrs first public slimviiig. 

Under the direction and eontrol of 
signals generated by a large SAGK-type 
digital cnm]jiiter located in Kingston, 
N. Y., a Bomarc 1M-99A missile was 
automaticallv readied and laimched 
from the -\ir h'otce .Missile Test Center 
at Cape Camneral. Ma.. about 1.500 

lire missile «a,s fired against a QB-I' 
drone flung about 120 mi. downnnige. 
Midwas in the flight to the target iiiter- 
ccptiim point, the missile was ordered 
bv the computer to di.scngage tlie 
012-17 and nas assigned to a Ql'-SO 
drone target flying alnnit 75 mi. to the 
northeast. The Bomarc accepted the 
leassignmeiit and siieecssfnlb’ inter- 
cepted the nc'e target, passing dose 
enough to it to destrov it if the missile 
had carried w.irhe-ad and proximity 
fozc. 

lire significiiiice of the series of 10 
Bomatc firings to date under control of 
the Kingston computer has been to es- 
tablish flic com[satihility of the Bmn.itc 
we-apon system with the S.\C;K system. 
With its tiinge of from 200 to 250 mi.. 



SMOKE from ramjets is from ignition flares. 


Area Defense 

the Bomarc lM-99.\ can proside effec- 
tive intercept coscrage of an arci up to 
500,000 sq. mi. 

To study tltc problems of integrating 
the two systems, International Business 
Machines Corp.’s Militars' Products Di- 
s’ision set up tinder .Mr horce contract 
at its Kingston, N. Y.. plant the essen- 
tial elements of a S.\CK direction cen- 

'ITie XD-2 coin|niter nsed in the 
program basically is onc-balf of the nor- 
iiialTy duple.xcd .AN l-'SQ-7 computer 
manufactured In IBM for S.AGK direc- 
tion eaiters. 

"I'hc computer reccises radar data on 
target position from radars at Patrick 
Al'B oter leased telephone lines and 
uses this to compute tr.ick and intercep- 
tion point and generate a situation dis- 
play for operating per.somicl. W'hen the 
weapons director jiresses the fire button, 
the computer directs the launching of 
the missile and continuously controls 
its flight to the interception point by 
radio data link, until the missile begins 
ils terminal di\c when its active radar 
homing system takes over. 

The first firing under control from 
Kingston was on Aug. 7, and there have 
been nine launchings since. One of 
these tests, on Oct. 21, involved tlie 
bucassful firing of two missiles 10 sec. 
apart from adjoining hangars against 
separate targets. In a firing on Sept. 24, 



BOMARC IM-99A missile is shown as it is lifted from its eseceiscr to be transported to the 
Liuncliiiig site. Glass fiber radome and chopped delta plaiifutm can be seen clearly. 
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.1 Boiniirc dcitto\ctl :i OX-10 drone trjv- 
dling at 48,000 ft. at Madi 1,6. 

Present production version of Bo- 
inarc lM-99.-\ lias an integral liquid- 
propellant booster rocket nude by 
.\erojet-Genera! Corp. whicli uses a 
mixture of JP-4 and UDMil (iinsym- 
inetrical dinietliyl liydraziuc) as Kiel 
and red fuming nitric acid as oxidizer. 
Burning time of the booster is about 
45 see. (AW Aug. 4, p. 62). 

Sustainer |50«erplant5 for the INf- 
99A are paired Marciuardt R/43-MA-3 
ramjets, 28 in. in diameter and weigh- 
ing just under 500 lb. 

Design speed i.s Mach 2.5 where the 
engines produce the equisnient of 50,- 
000 hp. 

'lire missiles are housed in hmneh 
station enclosures, one ]3oniarc per en- 
closure, in a horizontal ])osition on their 
hydraulically operated launchers. This 
condition is termed “ready stcmige" 
irecausc criticiil missile circuits arc con- 
tinuously and automatically checked on 
.1 24 hr. basis. 

\\’licn a missile battery is activated. 
the missiles arc elesated to a \erticnl 
position and avionic equipment is ener- 
gized. After a missile has been u-armed 
up and clicckcd out, it goes frtim the 
wanmip condition to standby until 
the "fire up’’ order is rccehcd from the 
dircetioii center. 

Operation of the integratexl S.\GK- 
Bomare svstems will follow tlic present 
proccdnre.s cm|)lnycd in the Kingston 
controlled firing tests. ,An AN/l'rS-20 
long range search radar located at P-atrick 
Ah'B 15 mi. snuthnest nf Cape Can- 
averal scans the missile test range and 
transmits range and azimuth data to 
tlic computer tlirougli a Burroughs 


Coqx .AX l'ST-2 coordinate data trans- 

The computer .stores the recched in- 
formation on a magnetic drum where 
it is read out br’ the computer program 
csery five seconds. The program then 
calls for the computer to consert target 
jjosition from polar to Cartesian co- 
ordinates relatis-e to the missile launch- 
ing site and compute the interception 
point and guidance information on a 
continuous basis. 

'lire Cartesian coordinates of targets 
being tracked arc transmitted to an 
AN/r'PS-6 height-finder radar and 
height of target is transmitted to the 
eomputcr in the same manner as search 
radar data. 

Tlic tracking console of the com- 
puter displays the situation on a con- 
tinuing basis, showing target tracks and 
displaying by means of ‘'symbology'' 
infornuitimi as to sshether the target 
has been identified as hostile, the merit 
of the radar track, and an identification 

Simultancoush', the computer has 
aiitnniatiCcillv been preparing to fire. 
'Die readiness status of mi.ssilcs under 
its control has been requested from the 
launcliing status niiiltiplcxcr at the 
launching site. 'I'his information is 
di.sjjlavcd digitalh' at the weapons con- 
sole. Niissiles ready for firing are shown 
at the console to be in the “standby” 

'llic weapons console operator re- 
quests an engagement prediction point 
from the computer for the target he 
wishes to attack. The computer 
relates target data and Bomarc flight 
eliaractcristics and disphns a small 
square on the situation display at the 


|50int where the missile vsould intercept 
the target if fired at that moment. A 
bracket appears around this point when 
the fire command is given, and the 
square is replaced by an “X" when the 
missile becomes airborne. 

\Mien the fire conimaiid is given by 
the sveapons console operator, the mis- 
sile goes to "fire up" status. During 
the Few seconds required for ignition 
nf the booster, the pre-launch com- 
putations of the computer arc trans- 
mitted to guidance svstem of missile. 

I he Bomarc laivcs the launcher in a 
\crtical climb with the liquid-propellant 
booster at full thrust and flares to ignite 
the ramjet engine already lit. Within 
a few seconds after lift off. the ramjets 
ignite and add their increasing thrust to 
lliat of the booster. 

Initiallv. the missile climbs vertically 
then turns in the programmed direction 
and climbs at a relatively sharp angle 
in an inserted position. Stability during 
this phase is pros ided by the giinballed 
thrust chamber of the booster. The 
reason for inserted flight during the 
climb phase is that the mi.ssile is not 
roll-.stabilizcd and for aerodynamic rea- 
sons assumes this attitude until lasos'cr 
at altitude sshen mid-course guidance 
takes over. 

The IM-99.\ cruises during tlic mid- 
course phase towards tlie interception 
point under continous control or the 
computer through its data link sisfcm 
at an altitude of about 70.000 ft. and a 
speed nf about Mach 2.6. .At a point 
figured by the computer, tlic missile 

homing radar is commanded to search in 
the direction of the a|3proacliing target. 
When these orders liaie been tr.uis- 
mitted, the computer surrenders control 
of the missile to the homing system 
uhicli then searches for the target, 
locks onto it and completes the inter- 
cept. Kitlicr comcntional or nucitnr 
narhead can he used. 

A new lersimi of the Bomarc. vat- 
iouslv known as the Super Bomarc and 
the Bonurc-13 (IM-99B) is under active 
dc\clo|)mcnt and will fly early next war. 

To prmide facilities for testing the 
nciv missile, the original dimensions of 
the Eglin Gulf Test Range, nosv under 
construction, have been expanded by 
the .Air Force from 100 x 500 mi. to 
150x450 011. (AWXov. 10. p. 521. lii- 
tematinnal Telcplione and 'I'clcgraph 
laiboratorics has rcceiecd a contract 
from tlie .Air F'nrcc for oecr-all system 
design and implementation. 

'Hie range is scheduled to he opera- 
tional in 1959 and cxiinpleteel in 1960. 
Prcsentlv being installed are tracking 
and in.sfrumentation radars, telcmctrv 
equipment and optical tracking systems, 
drone tracking and control ss.stcms. 
data tran.smission equipment, count- 
down systems, and associated support 
equipment. 
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XV-3 Makes First Complete Conversion 


Ft. Wortli— l'’irst complete ctiii\cr.«()n 
of ii fixed wing, tilting rotor converti- 
planc from helicopter to airplane flight 
was made here bv the Bell llelieoptcr 
Corp. XV-?. 

lixperiinental Bell convertiplane made 
Its first cons'ersion at 4.000 ft. and 
reached an airspeed of 1 1 5 ht. and the 
.ship has flown for about fi\e minutes 
in the airplane configuration. Bell is 
dcxclopiiig the XV-s for the Army 
under administration. 

hull conversion of the XV-5 was a 
niajor step in .a rese.irch program de- 
signed to combine the hovering and 
vertical flight cap;ibilitv of the heli- 
copter with the greater speed and range 
of the fixed wing aircraft. Bell is pro- 
ceeding with flight tests, and the air- 
cr.ift will also go through a USAF test 
program. 

Bell sirys results from flight test and 
sertiplaiic approach in the search for 


V'I'OI. aircraft, and vice president-en- 
gineering Barttain Kellev told Aviaiion 
\\'i;i;k the conipny thinks it is on the 
right track and plans to continue. He 
said Bell now has the know-how to 
design a turbine-powered rotor propel- 
ler aircraft for a specific mission. 

Compring flic Bell appr<xicli witfi 
tilt-wing techniques. Kelley pointed out 
that each invohes rotorprop inefficien- 
cies, Rotorprops on tilt-wing aircraft 
are inefficient in horeting and cost a 
great deal of power to get the V IOL 
off the ground and into the airplane 
configuration, he said. With the con- 
vcrtiplanc, tlie rotorprops ate efficient 
in fiovcring. but inefficient in forward 
flight, 'fhis forward fliglit drawback 
can be ameliorated, liowevcr. by sliift- 
ing gears to reduce rotorprop speed, 
and Kelley feels tliis capbihty gives 
the comcrtiplanc an adsantage oser 
the tilt.wing VTOL 

'I'hc X\'-? is powered by a 450-hp. 


Pratt & Whitnev R9S5 engine that de- 
livers about 400 hp- to the rotors, 'Hie 
aircraft could use more power, but tlie 
R9S5 was chosen for rcliabilitv. Liglitlv 
powered as it is, the XV-? has flowii 
carrying two men, although only the 
pilot was aboard during the initial full 
conversion Bights, lire conscrtiplane 
has a normal gross weight of 4,700 lb. 
and an emptv weight of about 4.500 lb. 
Maximum fuel load is 600 lb. furnish- 
ing four hours flight duration. 

Control is accomplished bv a svstein 
that automatically converts as the XV-? 
converts between helicupler and air- 
plane configuration. Standard control 
techniques are used iii each configura- 
tion. Airplane control surfaces arc 
linked to the system at all times, but as 
the XV-? converts to forward flight, tlie 
svstcni changes progressively so the 
three helicopter attitude control.? are 
mechanically cut out and the pilot 
enters forward flight using liis col- 
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Sud Aviat-ion Develops Model 3200 Triple-Turbine Helicopfer 

Artist’s conception of Slid Aviation's Model 4200 heavy helicopter shows large external fuel pods which also serve as main landing gear 
braces. Company is developing the triplc.tiirbine helicopter to carry at least 20 persons under aU.w'eatlicr conditions (AW Nov. 24, p. 
3j). Kiigincs are three Turbonuxa Tuiiiio 2 turbines, producing J96 eslip. each. Intakes for first two arc located in forward sech’oii 
of top cowtiiig; screen at rear protxiblv is intake for the third. First flight is set for next month. Slid and Republic .Aviation Corp. 
reportedly ate discussing license rights for U. S. inunufactmc. 



Icctivc pitch control solely as a proi>cl- 
Icr pitch control. 

Rotorprop system uses ;i highly 
twisted rotor in a tvvo.bladcd configura- 
tion vvntli a diameter of 2? ft. 'the 
original system had a thrcc-bladcd, ar- 
ticulated rotor that apparently could 
not meet the conditions imposed by 
flight testing and which was at the toot 
of an accident with the original XV-? 
that set the isrogr.im back a vear. Cur- 
icnt XV-? is the second onc'built. 

Rotorprop system in the Bell aircraft 
presents sonic difficult problems since 
llic rotorprops arc mounted at the tip 
of each of tlic convcrtiplane's stubby 
wings. The problem is to design a sys- 
tem that will work on a flexilslc wing 
under a variety of dynamic conditions, 
including high rpni. in helicopter 
flight, high tpm. in converted flight 
and low rpm. in converted flight. So 
far, Bell has flight-tested the system in 
the first two configurafions. 

Tlic answer to the mechanical sta- 
bility problem, which the original sys- 
tem failed to solve, grew out of some 
rotor studies Bell conducted on its own. 
lliis program produced the iindcrslimg 
featlieriiig axis liitl) that is used on the 
turbine-powered HU-1, and the same 
type of hub was adapted for the current 
XV-3 two-bladed system. 

Bell has also just completed a study 


for the .\ir Force on rotor propellers 
for A' l’OL aircraft, and tliis knowledge 
also contributes to company design ef- 
forts in the field. Chief experimental 
engineci Robert l.iclitcn s,iid the svs- 
tem on tlic X%'-3 has no basic speed 
limits other than general ptopcHet 
speed limitations and that future <le- 
•signs based on it should be able to oper- 
ate easily at 300 kt. 

Bell's technique for increasing effi- 
ciency of tlic XV-3 rotorprop in for- 
ward flight is to shift gear.v to cut rotor- 
|Wop speed about 50%. 

'llie rotor is traveling too fast in the 
helicopter coiifiguratiou to do well in 
forward flight, and tlic speed reduction 
allows it to revolve more slowly and 
fake a deeper bite. Shifting is done in 
the main transmission with a clutch 
system. It has been done a number of 
times in tiimiel tests, but Bell has not 
tried it yet in flight testing. Use of a 
free turbine powerplant with its inher- 
ent flexibility would greativ simplify 
the process involved in changing rotor- 
prop spccds- 

Convcrsioii of the XV-3 can be done 
at any rate, and Kelley said the converti- 
plane can be flown indefinitely in a 
steady state at any intermediate point 
in the conversion cv’cle. He said there is 
no aitical point in the cycle which 
must be hurried through. 


On a typical fliglit. tlie convcrfiplmie 
will convert to 10-15 deg. after takeoff 
and cliinb at about 50 kt. Tlicn eon- 
version is advanced to 45 deg. at .SO kt., 
and speed increases to 1 10 kt. as tlic 
conversion progresses to a full 90 deg. 
In case of engine failure, power-oR con- 
version back to helicopter configuration 
can be made for an autorotation land- 
ing. 'I'est pilot W’illiam T. Quinlan 
took the X\'-3 to 115 kt. during his 
brief initial full forward flight. 

Top lielicopter speed of the XV-3 is 
about 105 kt.. and Hups have been 
added to the wings which reduce stall- 
ing speed in forward flight to about 85 
kt. I his leaves an overlap of 20 kt. as a 
safety margin. 

'llie convertiplane has been tested 
tvvia' ill an ,\mes Research Center wind 
tunnel. Both the gear shifting opera- 
tion and high speed performance were 
measured, and the aircraft was tested up 
to 154 kt. with rotorpropis shifted to 
lower speed. It was tested up to 140 kt. 
in the tunnel with rotorprops at the 
higher rpiii,, but the s]X'cd limit with, 
out shifting in flight test is 115 kt. 

In the Ames timnel tests, Bell had 
pilots actually operating the XV-3 in 
the tunnel, shifting gears and going 
tlrrough other flight opcr.itions. It wus 
handled in the tunnel by Bell, NAC-A 
and USAF pilots. 
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rolal Sales of Over $410 Billion 
Predicted for Industry in 1958 


B)’ Ford Fiastinsn 

Wasliingtoii- lotiil anticipatcil ailcs 
for the a\i.itii>ii itidnstrr prolwblv nill 
run -well over- SH) billion for 19i9. 
the Airttaff Inchivfrie.v Awn. rei>ortv in 
Its annual vear-tiui review. Total 19iS 
sales ate e.stiinateel at approxiinalelv 
Sl 1 .8 billion. 

\utieipatecl decrease in inilitarv air- 
eraft siies during the scar. AIA sav.s. 
inav he offset bv iiieteasul inis.sile and 
space vehicle contracts coupled with 
delivers and new orders for tiirbiiie- 
IMiwerecl ctminiercial transports and a 
eontimiiii| high market for husiness 
am] utilitv aireraft. 

Pointing out that an exact forec-ast 
of the !9iy level of aetivitv in the air- 
craft industrv is not possible since it is 
gearexl to Oefense Oepartnient exisendi- 
tore policie.s. AI.\ President Orval U. 
Cook said that, barring a national 
emergence combined expeiiditiites for 
military aircraft and missiles in 1959 
slioidd rcnuiin at ap])roxiinatelv the 
I9;sievel- 

Research and clevcl(i|)inent e.xpendi- 
tures will inerease. Cook said, and a 
large |x.'tcc'ntage of tlie aireraft indiis- 
trv contracts will lx; for rcscareb and 
development. Tliis taavd. however, may 
sertouslv affect tlic rate of earnings of 
the industry as mote emphasis is placed 
on research and dcvelopiiieut, less on 
lengthy |)rodiictioii runs. 

Despite this, Cook .said, the Defense 
Department is eontiiining its poliev of 
reduced progress payments and of re- 
r|uiring larger ilnt^lInc■nts by coni|)iui- 


ic's holding cost-|5lns-fi\ed-fec contracts. 

I'anployment ill the indnstrv cun- 
tiiiiied to dCCTeasc during the first five 
inoiitlis of !9s8. hut it lias increased 
slightly since then. In May. after 11 
conseeiitise months of decline, industrv 
emplovinent had dtop|3cd to 742.80(5. 
the lowest since !9s>. Bv September, 
the total had elinibed to '760.900. 

Sciciififie and technologicil progress. 
Cook pointed out. is resulting in tadicai 
otgaiii/atimui] changes among aircraft 
eonipaiiies. I'o meet the changing 
ncvils. companies traditimiallv associ- 
atc-d with air frames only, have now 
become leaders in ijropiiision, guidance 
M stems and atomic energv applications, 
the report said. 

Conk said sirtiiiilK everv coinpiinv in 
the indnstrv i.s acHv* in one part of the 
guided missile progr.ini or iinothcT, 
holding iihoiit .SO'f of the prime con- 
tracts hit tile major missile coinponenls. 
Financial Breakdown 

Detailed breakdown in tlie report iii- 

• Production of military aircraft de- 
clined from an estimated S.iOO units 
in 1957 to ahouf 4.1)00 units in 19'iS. 
lliis was partiallv offset liv rising ex- 
penditares for missilc.s and space ve- 

• N'alue of coiiiincrcial sales of aircraft, 
engines, propellers and parts in 1958 
vsas c.stimiited at SI. 5 billion as roin- 
]>.ircd vvith Sl-6 billion in 1957. Com- 
mercial sales for the first tlircx; quarters 
declined in piston-povverc'd iiircraft were 
being phased out of prodiicfion. 'Iliis 


decline was p.ii.iaily offset ns the first 
tiiriiine powered airline triuisports were 
dchveicd and an increase in sales was 
estimated for file fourth cpiartcr. 

• Commercial aircraft jirodiiction. in- 
cluding helicopters, for 195S is esli- 
inated at 6.7S0 units, slightlv higher 
tliiiii tile 1957 output of 6.745 units, 
althoiigli fire value is estimated at about 
the saiiie, total of 225 transports, in 
chiding 30 turhiue-povvered aircraft, 
were delivered in 1958 as compared 
vvith 522 in 1957. ,\t the end of 
OctolxT, U.S. manufacturers had or- 
ders for more than 600 turbine trans- 
ports valued at about 55 billion. 

• tTilitv aircraft production increased 
in 1958. .Mxmt 6,500 utility airplanes 
were deliveied during the year as com- 
pared with 6,118 in 1957. The value 
was cstim.itcd at SlOO million, about 
the same as last year. 

• Ratio of earnings to sales for the first 
three (jiiarters of the year was about 
2T, .4'; below the similar 1957 [k- 
riod. hourtli period resuits ate not C'x- 
jxeted to improve the amuiai ratio. 

Tweh e Bids Submitted 
For Capsule Contract 

\5 iislvington— I udve bids have lieen 
sutiniitfed to tlie National .Aeromuitics 
and Sixicc Administration for develop- 
ment of a manned orbital c-apsulc. 
I'liirty-eiglit firms were originally 
briefed nil the project in N'ovemlier 
l.-W Nov. 17. p. 27). 

Compnihes that clec4cd to bid on the 
capsule and plav an iinixirtuiit role in 
NAS.\’s inan-iu-siwce program. Project 

• Crmuman Aircraft Engineering Cot|>. 

• Cliaiicc-Vougbt Aircraft. 

• Nortli American Aviation-Gener.il 
Klectric Co. bidding as a team. 

• Convaic Division of Gcmeial Dvnam- 
ics Corp. 

• McDonnell Aircraft Coqi, 

• Nortlirop .Aircraft. 

• Avco Xlaiiiifacturing Corp. 

• Martin Co. (Dcnvet)-Radio Corpora- 
tion of Aiiietica. 

• Republic Aviation Coqi. 

• Lockheed .Aircraft Coqi. 

• Douglas Aircraft Corp. 

• Winzen Laboratories. 

Chemical May Permit 
Gyro Miniaturi)tation 

New York— Development of a new 
halocarlxin chemirai, bromotrifluoretivv- 
Icnc oil, promises to have a significant 
impact on the miniaturization and logis- 
tics of inertial guidance svstems now 
under development for the Lockheed 
Polaris missile and North Americm 
X-15 research vehicle. 

.-\n outgrowth of the chlorotrifluoro- 


U.S. to Order Flat G.91s for NATO 

Paris— United States plans to order 30 fiat G.9I liglitvveiglit strike fighters foi 
deployment witli NATO forces. 

'riie U.S. dceisiuii was made iii eonsideration of the orders placed bv other coiiii- 
tries. U. S. officials w'oiild not state vvliieli NATO allies would get the aircraft, though 
Tiirkev is a likelv candidate. 

The I'ial fighter was selected as N.\TO‘t first generation lightweight fighter after 
competition between it and two I-'ieiich fighters, the Breuget 1001 and ITissuult’s 
tvtcndard 6. All three aircraft me |xjwctcd bv Bristohs Oiirhcns turbojet engines 

It was inideistocd the U.S, order was made after assutiinces that West GeTuiany 
and Ibilv would order at least 30 each. Germany recently indicated it had earmarked 
S187.5 million for purchase of 200 G.91s. of w-(tich 30 will be ordered ditectiv from 
I'iat and the balance built in Gerinanv. The Italian government to date has ordered 
oiilv 20 trainer versinns and 20 recoimaissaiice versions, but presiiniablv will order at 
least 30 of the NATO tactical fighter version. 

No other N.k'I’O govcrnnieiil has placed mdets for the G.91. 

'Uie idea behind the lightweight fighter competition was that once a standard 
fighter was decided upon. N'.YI'O nations all would order the aircraft and .share in its 
iiiannfachirc. It wasn't ev|>ccted the U.S. would order anv production versions of 
the G.91. Originally, Miibul AA'eapoiis Desclopmcnt Team funds were vised for the 
ordering of about 30 pri-pnxinctioii G.91s wliich arc to be used in evaluation wank. 
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Cancellations Cripple Chance Vought 

Dallas— N'avv eancdlab'on of the Chance A'oiight F8U-3 interceptor and tlic 
Rcgulus II missile system within a onc-wcek i»riod resulted in the iinmediate layoff 
of 3,300 cinplos'c.s and a cut in anticipated coinpanv bnsine.ss bv an estimated $73-$80 
niillinn. 

Caiieellation of the tiirbojet-|>oweted, l.OOO-mi.-iangc Kcgiihis II also left Navv 
with a iirohicm— two submarines equipped to canv the missile and only a total of 
70 on hand. 

Once these arc expended, the tw-o submarines- the convciitiunal Gravback and an 
atoniic-powcrcd vessel soon to be commissioned— will be cons'crted to use the 500-mi, - 
range Regnlus I or another tvpc missile, Rcgulus I production also has been cut 
off. leaving Navv with ap|irnxiniatclv 250 in its inventory. 

Decision to terminate the Regnins II. predicted bv Aviation 5\'cck on Dee. 8 
(p, 25), was iittribiitcd by the Defense Dqaetnient to the need to "penvide the best 
balance in over-all Navv weapons svstems w-ithin the resources available at present 
and for the foreseeable fubirc." Navv officials, bow-ever, were clcatlv disappointed 
by tile eaiiccllation, and Chance A'ought President Fred O. Detwcilcr said flatly that 
“Defense Dcirarhnent economy ineasuies dictated its termination despite Navy 
measures to maintain it." 

The NavT. ITctwciicr added. "Tcgrctlcd the tiniing of tlicsc eanccllations, with 
their resnUiiig person, il hardships, ns much as I." 

1'erniination of the F'SLI-3 was ordered after tiic McDonnell F4II-1 was named 
w-iiiner of NavT's flight test competition for a new carrier-based all-weather fighter 
(AW Dee. 22,'p. 22). 

ITie cancellations left Cliance A'onght with a backlog of S330 million and, with 
])rodiiclion orders on hand for the FSIM. FSU-IP and F8U-2, won’t materially 
affect the conijiaiiv'.v financial position in either 1938 or 1959. “It's the vears after 
that which arc rcallv affected," Detweiler explained, "and new business w'ill have to 
be foutid to replace the F8U-3 and Regnins II prograiiLS." 

‘Ilic companv rc|xiited a net income of S7.233.S92 for the first nine months of 
tins year, cqiul to S6.I8 (>cr share and j|iptoxhnotelv double the 1957 figures. Sales 
for tiic 1958 iietiod totaled 5249,927,097, 

In an effort to ensinoii the blow of its losses. Chance N'oiiglil already has teams 
in tlic fields looking for new' business from industrv prime cmitiactois and. according 
to Detweiler. has secured orders to manufactiiTc assemblies "for a new jet transport.” 
The crvmpanv also is designing the pilot compartment in Boeing .Airplane Co.'s bid 
for a contract to produce the Dvna-Soar orbifal brnnlKi. It also has invested a la^c 
amount of its own capital in the dev'elopiiiciit of hictical inissiles in hope.s of obtain- 
ing .knm contracts and plans to double its investmait in research and development 
facilities in 1959 over 1958. 


ethylene polvinets vvhicii already have 
found wide application as inert luhti- 
cants and damping fluids in the missile 
field, broinotriBuoroetliylcno will be 
used to float the gyros and accclcronictcc 
in tire X-1 5 inertial system developed by 
.Air Armament Division of Spern' 
Gyroscope Co. 'I'lic cliemical, devel- 
oped by Halocarbon Products, Corp., 
prnbablv will be used as tlic damping 
fluid ill the Polaris inertial system un- 
der development at Massiichusctts In- 
stitute of Technology as well as in 
other systems. 

Sperrv’s principal interest in the new 
fluid stems from its low temperature 
plasticity. Until now. gyros and ac- 
celerometers had to be kept heated 
and spinning to prevent tliem from 
freezing prior to flight. If units using 
tiic older chlorotriflnoroctliyltnc fluids 
were stored at low temperatures, the 
damping fluids would return to a vvax- 
likc cimsistcncv and shrink. Fissures 
guiierallv developed in the w-ax; when 
these fissures nr cracks fell across tliin 
lead-in wires which conduct power to 
tlie gvTO wheel, the wires would break. 

On the other hand, the hromotri- 
fliiornctlivlenc fluid can be stored at 
tem|)er.itures as low as —651'', accord- 
ing to Sperrv. tbereby eliminating the 
need to keep the gyros licatcd and 
.spinning prior to use. Upon heating, 
the materia] qiiicklv comes to design 
temperature iiecau.sc it melts much 
f.ister than the straight chlorotrifliioro- 
ethvlene fluid. 

Firsl Titan Attempt 
Fails at Canaveral 

Cajae Canaveral, Fla.— i'irst attempt 
to tc.vt launch an .Air h'orcc-Martin 
Titan intercniitiiiental missile failed 
Dec. 20 but aiitoinatie cutoff of the 
engine saved tlie vehicle. 

Shot was to have been for no more 
ilian 500 mi. to test functioning of 
ground support equipment, launcliing 
sequence and controls, siifetv svvteiii. 
lelemctn' and first stage ptopiil.sion. 
Second stage carried baflast, iiiciuiiing 
5,000 lb. or vv-.iter. and no engine. No 
scp.iration was planned, and no vernier 
engines were att.ichcd. 

I'wo-batrelcd first-stage -Aerojet en- 
giiic is designed to produce some 500.- 
(lOO lb. thrust. Second-stage --Aerojet 
eugiiie, to be ignited in the air. is to 
produce about 60,000 lb. Titan is of 
ligid construction, requiring no pres- 
surization for strength. First stage has 
10-ft. diameter, second is eight ft., over- 
all iengtli is about 90 ft- Separation is 
achieved by explosive bolts and primer 
cord vveld- 

Missilc is held for five-six see. after 
ignition by a ring in ease tlirust decays 
early or other forms of malfunction 


News Digest 


Watch for the Pratt &• Wliitncy 
J'l'i2 turlxijet to repkiec the General 
Flecfrie JS5 in tiie production version 
of the N'ortli .Amcric-Jii T-59 twin jet 
Rainer. Air I'orce lias ordered the T-59 
into Jirodiiction and is cxpcctexl to make 
a forma] announcement on the engine 
switcii shortlv, 

Kjuian .Aircraft Coqi. is seeking reg- 
istration of an offering of SI. 250.000 
in coiivertilile .subordinated debentures, 
the proa'ccls to lie added to working 
capital. Interest rate will be 6% and the 
conversion price proiialilv in tiic lower 
S20 a share range, compared vvith a cur- 
rent market price of 515-17 a share. 
.Analysts consider temis a high jiricc for 
capital, but not unexpected in view of 
the aircraft financing xiliiation. 

Boatds of Directors of Aeronca Nfanu- 


f.ictnring Corp. and Lnngtcn Aircraft 
Co. have ajiprovcd a formal merger 
agreement. Contract has been signed, 
subject to approvai of shareholders of 
both companies. 

Hawker Siddcicv is developing a new 
A'TOL figliter in which both the Brit- 
isli and .Americ.ni governments arc in- 
terested. Txjicctatioiis arc for “a close 
supjxirt fighter with vertical takeoff 
cajiacity wliicli will do all that the 
Hunter can do." It would be powered 
by, according to Sir Roy Dobson, Haw- 
ker SivUieley managing director, a spe- 
cial engine being developed by Bristol 
.•\cro-Kiigincs with U.S- financial help. 
Hawker Siddeley is also developing a 
flying jccji tliat is called the Aerocar 

Faircliild .Aircraft and Missiles Di- 
vision has received an 511 million fcil- 
lovv-on contract for prcidoction of 
components fur Biwing's B-32G inter- 
continental bomber. 
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‘Fourth’ Crewman Fails to Halt Strike 


American charfjes ‘bald-faced featherbedding’ after 
pilots renew other jet ilemaiuls. 


Ry GIfiiii Garrison 


New Votk— Agreement by ;\niericim 
Airlines to use a tiiird pilot in its jets 
fiiiled to forestall a strike by its ])ilots, 
«lio walked nut Dee. 19 after demand- 
mg terms tlic airline calls "bald-faced 
ft-a tlicrbcdding." 

Sharp criticism of the pilots six-man 
negotiating committee by American's 
I’lesident C. R. Smith included charges 
that it «as weighted with relatisely 
junior pilots with little representaHon 
from the airline’s senior pilot grimp. 
Smith also charged that the connnittec 
never intended to negotiate “in the 
usual vvav." but planned to get all it 
.isked for or to calf a strike. 

' AVe arc also of the impres.sioii." 
Smith wrote the airline's employes, 
"that the strike vsas intended, islanncd 
and called, even at an early stage of 
the negotiations." 

Oav-aiid-night negotiations in the 
ilispnte had continued almost up to the 
midnight strike deadline. According to 
the airline, settlement appeared to be 
in .sight when the pilots walked in with 
a last-mimitc list of renewed demands 
to wliieli "no responsible airline conic! 



agree.” .American then broke off the 
negotiations- 

Basis for agreement on the crewman 
issue is empmvmcnt of a third pilot 
in addition to the flight engineer. -Air 
Lint Pilots .Assn, told .Avi.viion Wi.i.k, 
-Ameiican will not confirm or denv tlii.s, 
but acknowledges a compromise h.id 
l>een agreed u|)on m the issue, lliird 
crewman |)oint did not artnallv get 
onto the bargaining table, however, 
beennse the other issues were considered 
first and were unresolved. 

According to .Al.P.A, the fourth vmm 
.solution was proisnsed by tlic airline. 

The ])ilot union savs issues causing 
the bre-.ikdo'vn isrimarily involved work- 
ing conditions, and a major |)oint was 
juv and credit for non-flving dutv time 
anil time aw-ay from lioinc, TIic pilots 
asked one hour of full flight pay and 
flight credit for every three hours of 
non-flving time on dutv; for time .ivvay 
from home bvit not on dutv. thev asked 
one hour’s pay and credit in every four 

The pilots also demanded a reduction 
in their vvork-montli on jets from 85 
lir. to 75 hr. Wage di.spntc between 
tlic union and the coni|jany. .U.PA 
said, finallv involved onlv niiiior differ- 

.American offered the pilots aliout 
S28.000 a seat for capt.iins and 817.500 
a scar for jet copilots. Tlic airline s.iys 
the union rejected tlic wage .sc.des as 
insufficient and miacceptabTe, 

But if die vvork iiiontii was shortened 
to 75 hr., the pilots would accept 
827.500, the airline said. 'Phis vvonld 
ie|)tcscnt compensation, nndcr the ptc- 
.veiit 85-lir. setup, at the rate of 851,176 

111 iiis letter to .American employes, 
Siiiitli said most meinhers of the pilots' 
negotiating committee were rehitiiely 
junior men. and appeared most willing 
to talk about provisions and benefits 
vvlucli would most directlv affect junior 
pilots. 

"During the course of these tecent 
negotiation.s. if they can rt-asmiably be 
called 'negotiations.'" Smith wrote, 
"vve had to sixmd a high percentage of 
the time t.ilkiiig about benefits for re- 
serve pilots, 'niis is. of course, an 
important subject, but the cnipbasis on 
it mav have come from the fact that 
inanv of the committee members arc 
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-U.P-A’s comment on the coniniittee's 
m.ikeup is that the gron|) is elected bv 
pilots in Anictic.m Airlines' chapter of 
the union. 

Smith told liis cmplovcs that Al.P.A 
. . has chosen Christmas week as 
a snit.-ible time for a strike. It has 
done this because it has become selfish 
and arrogjnt. It has done this in order 
to sav to us and to vou ‘vve w-ant what 
we wimt when vve want it' . . . (ALPA) 
cares little for public opinion ... it 
seems willing to bring discredit on other 
good union men. It believes that by 
f<)rciiig hardship upon others it can 
ret|uire accc|5taiice of even the most 
unreasonable of its cleniaiids." 

Regarding the eleventh-hour nego- 
tiations. Smith said. "14 min. before 
the strike deadline in Chicago, while 
discussions were still going on. but after 
the |)ilots had gone on strike in New 
A’ork, the coniniittee c.unc Ixick with 
a long list of renewed demands, in- 
cluding sliorter lionrs. more money 
than wc had previouslv discussed and 
a renevv-.il of the fevithetbedding rules. 

"It bcc.iinc ap|5arciit, to all. tfiat the 
committee did not want to reach an 
agreement, imless vve would buv the 
demands of tlie coniniittee vvitli a blank 
chock. Tlie committee adopted tlii.s 
method, of renewed demands, to break 
oft the meeting and the strike went 

111 a statement issued inmiediatcly 
after the strike began. Smitli referred 
to tlic pilots' demands as "arbitrary and 
nn|nstified." and said there w-.is no goexi 
reason for a reduction in liimrs. Some 
of the carriet'.s |3ilots now are filing 
If) davs a inoiitli with 20 davs a month 
otr. Smith .said, "and it woiild Iw diffi- 
cult to improve these working condi- 
tions. ... If the airline wants to in- 
herit the economic problems of flic 



Lines Report Record Revenues 


railroads, agreement with the feather- 
Ixrddiag requests of the pilots associa- 
tion is apt to bring that about-" 

ALPA told Avi-vrioN \Vr.rx it didn't 
feel it was "featlierbeclding" to seek 
payment for “excessive on-duty time," 
•ALP.A lias charged that shortcomings 
in working conditions are aggravated 
by "failure of the coiiipanv to provide 
relief from problems resulting from ini- 
reali.stic schedules." 

'Hie spokesman said ALPA has "at 
least six major contracts" which pro- 
vide ratios of pay and credit for non- 
flying time on duty and time away 
from home. 

'Hie airline has retained its mote 
than 20,000 employes other than strik- 
ing pilots at full pav through the holi- 
dav s. to be followed bv- emergency leav es 
after Jan. 4 without piy. h'.mploves vvill 
continue to accrue full credit toward 
seniority, sick leave and vaeatinns. Air- 
line also vvill temporarily advance group 
insurance contributions for up to 90 

American last week was running full- 
page newspaper ads in 14 of its key 
cities, vvitli headlines citing "Let Others 
Be I'Janmed" as ALP.A’s attitude in the 
Christinas strike- Airline and most of 
its employes, the ads ;ipologize, are 
"disappointed and ashamed" that lioli- 
day commitments can’t lie made good. 

In another strike, holidav travelers 
were still denied the services of Kastem 
Air Lines, closed down by mechanics’ 
and engineers' strikes which began Nov. 
24. 

Agreement has been tt-.iclied between 
Eastern and its incclianics, but no aii- 
nouiiccmcnt from International .Assn, 
of Machinists is expected until tlic engi- 
neer dispute is a-solved. .A mediator was 
talking scparatelv with Eastern and its 
engineer.^ lii.st week, but no definite 
progress was reported, h’light centers 
on Eastern's decision to require pilot 
trainmi of its engineers. 

h'light engineers’ acceptance of a loan 
from James Ilcifta's teamsters’ nninn was 
followed by Miami report., that E.astcrn 
pilots miglit refuse to fli- with engineers 
if tlicy tied up with Iloffa. 

George Slicridan, Eastern captain 
who is cUaimian of ALPA's council in 
the airline, told Aviation Wf.i:k that 
pilots could not accept the Iloffa cle- 
ment and meet their responsibilities to 
the public. Sheridan said flic pilots 
would refuse to fiv with the flight engi- 
neers if there werc one act of violence 
as a result of the engineers’ association 
with Hoffa’s union. 

The Eastern pilot said be had re- 
ceived a number of anonymous, threat- 
ening phone calls, and other pilots also 
had been threatened- The flight engi- 
neers, however, vigorously denied .such 
threats had been made and desetibed 
the pilot reports as unsupported allcga- 


Bv Robert II. Cook 

AA'ashingtoii— Record revenues of 
81.5 billion earned by the domestic 
trunk carriers in 1958 failed to turn the 
tide of sinking profits as the industry 
(ought ever increasing expense levels 
and a dwindling traffic grow tli. 

Yc-ar-ciid figures compiled bv tlic Air 
Transport Assn, show that, while tnmk- 
liiie revenues were up 7-4% over 1957. 
reflecting three times the animnit of 
business ti-.ilized in 1950. the nation’s 
12 major curriers netted onlv 850 mil- 
lion m 1958. A S5 millW gain over 
last year, the figure is onlv lialf tliat re- 
corded in 1956 and approximates tlic 
domestic trunk net of 1950. 

At the same time, operating expenses 
rose at a nearly equal rate, from SI. 5 
billion for the entire industry last vear 
to a record high of 81.4 billion this rear. 

Viewed from a point of profit mar- 
gin. the financial progress of domestic 
airlines showed an almost negligible 
improvement over the 1-9% of 1957. 
according to AT-A. I'or, altlunigh flic 
earnings per dollar of sales were up one 
tenth of a cent from last vear, tlie jirofit 
margin was five cents below that of 
1952 when the carriers had a net profit 
of more titan S53 million. 

Traffic growth, as measured by rev- 
enuc passenger miles, was at a lirtiial 
standstill this year as coin)>ared to the 
past gains of 15 to lS7fi annually, 
the ATA reported. For the entite sched- 
uled industry, revenue passenger miles 
increased bv only 1.8% as compared to 
last year, vshilc the total for the domes- 
tic tronk.s alone was onis- 1 % above that 

Neariv half of the traffic increase of 
the total scheduled industry was experi- 
enced by the local^service carriers who 
recorded a 7% g;iin in resenue pissen- 

Intemational and oscrscas airlines 
reported a 4.755 traffic gain. 

Greatest single expense for the air- 
linc.s arc wages and emplove benefits 
which account fur nc-.irlv half of trunk- 
line operating expenses. ATA reports, 
t'otul payroll of the U. S. scheduled in- 
dnstrv, employing an estimated 1 50.000 
people, reached S827.4 million for the 
year ending March 51. 

In an estimated tabulation of traffic 
by classes of carriers the ATA recorded 
tlie following: 

• Total domestic— I'lciv 25.5 billion 
passenger miles for a gain of 1.1%. 
Mail ton-milcs up 6.5% to 105.2 mil- 
lion. E.xpress ton-mileage of 47-5 mil- 
lion. up 6.7%: freight toii-niileagc of 

234.6 million, up 6.4%. Revenue ton- 
miles were 2.8 billion for a 1.7% in- 

• Domestic trunks— Eassenger miles 


cliinbcd 1% to 24-7 billion. Mail tmi- 
miles were 103.5 million, up 6.4%, Ex- 
iHC.ss ton-miles rose 6-7% to 45.6 mil- 
lion; freight mcieased 6.4% to 232,5 
million tcm-niilcs- Revenue ton-miles 
totaled 2.8 billion, up 1.5%. 

• Local service— Passenger miles totaled 
799-5 million for an increase of 7%. 
Mail increased 7-8% to 1.6 iiiillion ton- 

• F.xpicss volume went up 5.7% to 1.7 
million ton-miles; air freight rose 2.3% 
to 2.1 million ton-miles. Total revenue 
ton-miles amounted to 84 million, up 
7.1%. 

• Helicopter- Three sclicdulcd hvli- 
copter airlines in Now A’otk. Chicago 
and Los .Angeles flew 4.9 million pas- 
senger miles for an increase of 5 1 % over 
last veat. Mai! dropped 6% to 85,000 
ton-miles. Express rose 17-4% to 40.000 
tim-milcs. and air freiglit dropped 
36.4% to 9.000 ton-milcs. Total rev- 
enue ton-miles amounted to 600,000 
for an estimated gain of 35%. 

• All cargo lines— Slick Airways’ discon- 
timiaiicc of seniee in the earlv part of 
the year resulted in a sharp reduction in 
ovcr-;iil volume figures for this group. 
-Accordingly, the ail-c-argo carriers 
showed a 40.2% drop in mail, a 56.2% 
drop in express and 51% decrease in 
freight. Iliey carried a total of 1-1 
million ton-milcs of mail, 700,000 ton- 
miles of express and 107 million toii- 
niilcs of air freight. Total revenue ton- 
milcs declined 11-5% to a figure of 

298.7 million. 

• U. S. international— Passenger miles 
climbed 4.9% to six billion. Mail tnii- 
inilcs up 10.8% to 63.4 million. Cargo 
rose 4.7% to 129.1 million ton-milcs, 
and total revenue ton-miles up 6-1% 
to 907 million. 

• Alaska— Passenger miles tobaling 157.1 
million were up 3.4%. Mail ton-miles 
increased 13.1% to 3.1 million, with 
cargo totaling 6.1 million ton-miles-a 
decrease of 15.4%. I'otal revenue toii- 
inile.s for the Alaska group were tlius 
down 10-4% to 29.4 nullion. 

• Territorial- Passenger miles decreased 
8.8% to 81.6 million. Mail volume in- 
creased 23.1 % to 80.000 ton-iniies, and 
cargo increased 6% to 1.6 niillion ton- 
miles. Rcvemic ton-milcs for this group 
totaled 11.3 million fot a tot-.ii gain of 
25.7%. 

• Total international and overseas- 
U. S. international operations, along 
with Alaskan and territorial scheduled 
airlines, accounted for 6.3 billion pas- 
senger miles or 4-7% more than was re- 
corded for the group last vear. Mail 
volume of 66.6 million ton-miles wa.v 
up about 11%; cargo increased 3.6% to 

136.8 niillion toii-miles. Total revenue 
ton-milcs fot the annhined groups in- 
creased 5.7% to 947.7 million. 


AVIATION WEEK. 


ef 29, 1958 


Japan Plans Round-the-World Service 


By L. L. Doty 

Tokyo— Aiiibitious plans of Japan 
Air Lines (o iii.iiigiiratc an aroiind-tiie- 
woild sclicdiilcd iill-jct scrsicc witliin 
llic next four veais arc drawing strong 
support from l)otli tlic Japanese gov- 
ernment and opposition parties. 

Sucli united backing lieliind com- 
mercial asiation is in sharp contrast to 
tlic wide breed) between two factions 
within tlic Japanese Diet on tite subject 
of military aviation. Ilic government 
of Prime Nlinistcr Kisbi is campaigning 
hard for the manufacture of all-weather 
jet fighters in Japan to power the coun- 
tn ’s Air Self Defense I' orcc in direct op- 
position to the Socialint-Dcmocratic 
paitv which wants to erase all traces of 
militarism from Japan. 

Growing Prestige 

llowescr, tlie fact that Japan Air 
Lines can bolster Japan's hard curtenq- 
position is lending growing interna- 
tional |)restigo to the country and pro- 
sides tire nation with an essential do- 
mestic transportation system Ic-aves the 
opposing parties with no other choice 
Ilian to agree on tl)e subject of com- 
mercial iniation. It is one of the ivw 
subjects on which tlie two major politi- 
cal parties see c\e-to-c\e. 

Couscqucntlv. the international car- 
rier is sirtiuilly assured of any political 
or financial backing it w'ill need to 


launch its wide scale program. And since 
its current order for four Douglas DC-8 
jet transports represents only a part of 
its o\er-all reequipment plans to back 
its global senice. Japan Ait Lines is 
drawing serious attention from aircraft 
manufacturers througliout the world. 

Tlieir task will be somewhat simpler 
tlian tl)c job facing officials of Lock- 
heed and Grumman, two major com- 
petitors in the race to sell jet fighter 
assembly rights to Japan. Before the 
Diet decides wlietlier the Giuinnian 
rill'-lk' or the Lockheed K-104C. or 
possibly some other fighter, will be 
tapan’s choice, it mast first agree that 
it wants a jet fighter of any type. It 
must then ai)|)ropriate the money to 
place tlie order. I'inally. it must seek 
funds to uiiden'-ritc a pilot training pro- 
gram since Japui is now virtualb witli- 
oiit anv qualified jet pilots. 

On the other hand, the decision as to 
which tipe jet transport will he pur- 
clia.sed to supplement the DC-Ss will 
lie made bv Japan ,\ir Lines— not tlie 
loiernnient. Budget covering the air- 
line's expansion |ilans lias been submit- 
ted to tlie gmeniiuent and should win 
the Diet'.x upprmal without any politi- 
cal wrangles blocking tlic way. 

Seicre sliottage uf pilots for coin- 
metcial purposes exists but a pilot train- 
ing program is under way- The |)ro|tam 
is not \et satisfactorib filling the air- 
line's entire nceds-35 of the company’s 


i 50 pilots ate Americans— but the car- 
rier is making some headway toward 
its goal of niamiiiig its projected fleet 
witli all-Japanese crews. 

Japanese govcrniiieiit has a 70% par- 
ticipation ill the eoiii|)anv's capital 
structure, Howeicr. the airline is oper- 
ated as a free enterprise and has re- 
quired no goicrnment siibsidv during 
the past two years. Its Pacific route be- 
gan showing a consistent profit 16 
months after tlie scrsicc began in l''ebru- 
ary, 1955. 

Future Program 

Seijiro h'anagita, president of Japan 
Air Lines, told Asi.uion W’kf.k tliat its 
around-tlie-world sen ice will begin in 
1963 with tlie four DC-Ss Douglas is 
.scheduled to begin dclbcring in May, 
1960. Here is the progtani designed to 
lend to the aroviiid-tlie-world operation: 

• Tokvo-London route lia the N'ortli 
Pole will be opened in 1961 witli tlic 
DC-8s. M the same time, the airline 
will open a southern route between llic 
two cities lia Calaitta. Karachi. Beirut, 
Rome ,ind Paris. Ja|iau Air Lines will 
purchase a fleet of medium-range jets 
to cover the latter senice. 

• Tokyo-Seattlc jet traiisjxirt senice 
witli DC-8s also will be inaugurated in 
1961- Medium-range turbojets will lie 
purchased to sene the 'I'okvo-Manila- 
Djakarta route in tlic same year. 

• Tokyo-Seaftle route will be extended 
to New h'ork in 1962 with DC-Ss oper- 
ating over the entire route. I'iiial link 
in the global svstem will be completed 
in 1963 with the introduction of DC-S 
scn icc between New York and London. 

At present the airline is operating 
DC-TCs and DC-fiB.s on its interna- 
tional routes. fleet of 10 DC-ts ban- 
dies the domestic system. 

Average montlib utili/ation of the 
aiiline's four DC-7Cs is 204 hr. 24 iiiin. 
Utilization of tlie five ]-)C-6Bs averages 
219 hr. 54 mill. Both the DC-TCs and 
DC-6Bs are operated over tlie com- 
pany'.v Tokio-Hcmolulu-San P'rancisco 
route. Earlv next year, JAL plans to 
start its new servirc to Los .Angeles 
from 'I'okvo in accordance with the 
agreement tcaelied witli tlic U.S. on 
amendments to tlic liilatcral air trans- 
port pact lictvvccn tlic two couiitrie’s 
(AW Nov. 24, p- 45). 

Tokvo-Okinawa-noiig Kong and 
Tokvo-Hong Kong-Singaporc runs ate 
served by DC-6Bs. 'Hie airaaft also 
will be used on the Toky ii-Taipei-lIoiig 
Kong route when it is opened next year- 

Jaijan Air Line's plans to convert its 
South American nonsclicduled service 
next year to n montlilv scheduled serv- 
ice, 1'lic route operates to Sao Paulo 
via San I'raiicisco. New Oilcans, Cara- 
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Convair 880 Cabin Equipped With Test Instruments 

Cabin area of first Convair 880 is occupied bv ballast tanks and fligliC test iiutruiuentatiom ttanv|>ort will undergo evaluation in next 
few weeks, including structural and vibration testing. Aircraft tolled out two weeks ahead of scliediilc |A3\' Dec. 22. p. 34). 


e-as, Bcieiii and Rio de Janeiro. Bc- 
liiiid the iiitcmatioual expansion pro- 
gram lies an urgent need to obtain a 
greater participation in international 
traffic as a major factor in the develop- 
ment of the Japanese economy, .Accord- 
ing to Seijiro Yanagita, Japan's current 
share in world trade is 5.531?. whereas 
the airline's prc'sciit share in the world’s 
international civil air transportation is 
only 1.06%. 

lie adds that, ultliougli tlicse figures 
imply a need to triple present sched- 
ules, Japan’s operational pattern slimild 
be inaeased seven times in order to 
keep pace with anticip^ited traffic 
growth tlirougiiout the world. When 
the present expansion program has 
fullv materialized bv 1963, "J.AI. will be 
operating approximately five times as 
big a.s the present scale," Yaiugihi says. 

On international services. Japan .Air 
Lines carried 72,277 passengers during 
the 12-month period ending Sept, 30. 
The carrier flew 135 million passenger 
miles, 3.9 milUcni cargo ton miles and 
2,5 million mail ton miles. 

Domestically, tlic airline carried 399,- 
155 [wssengers a total of 175 million 
passenger miles during the same 12- 
inontli (xriod. Cargo ton miles totaled 
833,000. and mail ton miles amounted 
to 597,939 on tlic carrier’s domestic 

Low Fare Advocate 

A vigorous campaign is being con- 
ducted for lower fates on domestic 
routes as a first step toward increasing 
traffic volume vvitliiii Japan. .A similar 
poliq' ciiibraccs the coinpiiny’s interna- 
tional operations, and JAC probably 
will take the lead in introducing promo- 
tional types of discount farts on its 
Pacific routes. Although the company 
is making no official comniitments on 


tlic controversial jet surcharge issue 
(AW’ Oct- 27, p. 26). most sources here 
feel the company will sttoiiglv oppose 
any such fare differential on major in- 
ternational Timtes. 

Tlie airline is now petitioning tlic 
govcrmnciit for elimination nf tlie pres- 
ent 10% transportation tax. Such a 
move, coupled witli a further reduction 
of fares, will place the coinpanv in a 
mote favorable cumpetitive position in 
relation to .surfiia' transportation facil- 
ities, Yanagita believes. 

liventually, Japan hopes to replace its 
DC-4s on domestic routes with tlie 
DC-fiBs now ill international service 
and with short-range turbojet aircraft. 
'Ihe company is not giving serious con- 
sideration to turboprop models, but the 
possibility of placing an order for the 
British Pairev Rotodyiie A'TOL for lo- 
cal sbort-liaul operations is strung. Ini- 
tially. turbojet aircraft will be intro- 
duced on the 'I’okyo-Osaka and Tokvo- 
i’ukiicka and Sa|)pore routes. 

J.AI, has completed a new maiiitc- 
nane-e liaiig.ir at Tokyo airport and now 
handles its own maintenaiice and over- 
haul functions, originally performed by 
United Air Lines at San Prancisco un- 


Controller Experimeiil 

Washington-Civil Aeioiiantics Ad- 
iiiiiiLvtiation will reviK its ait traffic cun- 

periiiiciital basis to dctcmiiiic wlietlier 
previous aviation experience slioiild be a 

Airiiroximatelj 4^0 jiersoi.s who ate Id- 

qualifications for coiitmllers will be sent 
to C.A,\’s .Aeronautical Training Center 
beginning Jan. 1 to take the six-week 


det contract. Originally, Nortlivvest 
Airlines furnished flight crews and other 
tecliiiica! sen ices incTuding a pilot train- 
ing program for Japanese flycra. Cer- 
tain pliases were subcontracted bv 
Nortlivvest to Tr.msoccan Air Lines. 

Japan Air Lines became operational 
ill 1955 when it took over Japanese .Air 
Lines Co. folimviug tatification of the 
peace treaty and the signing of a bilat- 
eral air traii.sport agreement with tlic 
U.S. 

Transpacific services licg.ni in Pcbtii- 
an'. 1934. with U.S. flight crews and 
two cunverted DC-6Bs pntcliascd from 
P’lying 1 iget Line and one DC-6.A from 
Slick .Airvv-.iys- Initial service of one 
weekly flight lias been expindcd during 
the past four years to daily round trip 
flights, five nf vvhicli arc tipcr.ited with 
DC-7Cs and two witli DC-6Bs. 
Charge Delay 

Charges that Ja)ian .Air Lines is dciav- 
ing expansion of Tnkvo .Airport until 
1960 when it is due to rcccive its DC-k 
turbojet transports is contradicted by 
the company’s petition to the govern- 
ment for prompt action on extending 
the field's main tunw-ay. An 8,400 ft. 
runway must be increased in length 
to 10,000 ft. before the airport can ac- 
cummodate intercontiiieiital turbojets. 

Since .such an extension will require 
filling ill a portion of 'I’okyo Bav. tlie 
proposal has drawn liitter protests from 
fishing interests in Tokvo. hive fisliing 
unions are claiming that coinpeiisation 
c'ffcred fishermen in the area bv the 
gmcniniciit for surrendering fishing 
rights in waters which will be filled in 
or restricted bv the tunwav ex|)ansion is 
not .viiffieient. Timi .stand taken bv the 
fisheries is tlie onlv stumbling block in 
tlie way of an airport iiiiptovenieut pro- 
gram. 
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Vanguard Turboprop Set for First Flight 



London— Vickers Vangujtd turboprop 
tfiiiispo't, svliicli \\-iS rolled out reeciitlv 
lit ■.'ifkcrs-AriiiStrong'. (Aircraft) Ltd. 
plant at Wcvbridgc, Englaird (AW 
l>c. ]^. p. 39), is rc.idv fnr its first 
flight. 

I'our other aircraft, in \arioiis stages 
Ilf completion, using fully dc'clopcd, 
eUiplicatfd producing jigging and tool- 
ing. arc due to flv by Scptemlxir. 1939. 

.Ml fisc airaaft will be used in the 
certifioition program. I’ull certification 
is expected by Nlarch, 1960, wlien de- 
li\erv to British Kiiropcan Airways 

I'orlv Vanguards base been ordered. 
20 cadi bv BE.\ and Trans-Canada 
Airlines. Deliveries to TCA arc due to 
start in autumn, 1960. Production is 
set to reach three aircraft per month bv 
1961. 

The Vanguard lias been on engine 
runs and system cliccks in prepatation 
fnr its maiden flight. During pre- 
flight tests, each of its Rolls-Rovcc 
Tync-twiii-spool. coaxial shaft engines 
dcTcloped -1,500 eshp., giving a total of 
19.940 total ecjuisalcnt liorse power at 
takeoff. 

lire Tyne engine uses ait cooled tur- 


VANGUARD utilizes de Ilariiland pioiicllen 
on outboard nacelle ducts ram air into licat 


bine blades to exploit liigli gas tem- 
peratures and a high pressure ratio of 
13.1. These tsvo features have enabled 
the new Rolls-Rosce engine to clicck 
ill ss'ith tlic unusually low specific 
weight of 0.42 Ib./tehp. and a specific 
fuel consumption of 0.4 Ib.-'tchp., hr. 
A slightly uprated version for aircraft 
delivered after 1960 will deliver 5,525 
tdip. and liasc a fuel consumption of 


an its four Rolls.Roice Tstic engines. Scoop 
escliangcr for leading edge anti-icing. 

0.39 lb.'tchp.''hr. 'niis economy is 
eomparablc with tlic Wright Turbo 
Compomid piston engine which has 
over twice the .specific weight of the 
Tyne. 

Design Details 

Although over twice the size, the 
Vanguard, at 141,000 lb. all-up weight, 
incorporates many design and engineer- 
ing details proven on the Visconnt. 
which lias now logged three million 

Tlie Vanguard has a similar modified 
N-AC.A 63 scries wing section; it oper- 
ates with the same cabin pressure differ- 
ential. has the same fundamental sys- 
tems and similar mamially operated 
engine and flying controls. 

Principal departures occur in the 
wing structure which now incorporates 
a twin torsion box with integrally ma- 
chined skin-stringer panels, and in the 
fuselage, which has a double bubble 
scction. 

Vickers describes the Vanguard as 
being tbc onlv .second generation turbo- 
prop aircraft. Vickers feels the Lock- 
heed Electra is more a late reply to the 
Viscount than as a coiiteuiporary of the 
Vanguard. 

Structural Tests 

Availability of Viscount data reflects 
on \'ickcrs structural test program for 
N'anguard. 'Iliis program is consider- 
ably less destructive tlian that insti- 
tuted bv other British mamifactiircts. 
and the company dots not intend to 

complete production aircraft. 

Viscount experience has also in- 
diietd Vickers to stake its basic design 
philosophy on lower stress levels and 
the provision of alternative load paths. 
A few extra pounds of structural 


Vickers Vanguard Specifications 

Diiuensions; 



Height 

G,<« wing area 

Cabin interior width (nia.vimmnl 

35 ft 

1,529 sq. fl- 

10 ft. 9 in. 

Weights: 


.Masinutm landing weiglit 

121,00 lb. 

Passenger Mating cai^city (first class) . ! . . . . 
Passenger sealing capacity (mixed class) .... 
Passenger seating capacity (Mnropcaii tourist 
Passenger seating capacity (coach) 

KneJ capacity 

Total cabin volume 

fuel weight 29.000 lb. 

76 

36 first, plus 50 loniisl 

97 

up to 112 or 139 (thrift) 

Performance: 

^ ^ * 450 mph. between'’ 1959 and 1963 
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weight properly applied. Vickers de- 
signers believe, is more tlian com- 
pensated by reduced maintenance and 

'Mie standard Vanguard now offered 
with tlie uprated Tvnc engine cruises 
at over 420 mpli. over most of its alti- 
tude regime. Maxiimmi takeoff weight 
i> 141.000 lb. and it can carry its maxi- 
nmm design pavload of 29,000 lb. over 
a useful range of 2,000 mi, with sub- 
stantLil resenes (one hour at 5.000 ft. 
and a 230 mi. diversion). Sealing pro- 
vides for 139 economy [Mssengers witli 
a .six abreast. >4 in. pitch lavoiit. or 
97 tourist class passengets. 

N'anguard can lift its maximum take- 
off weiglit from a 2,000 yd. runway 
under standard conditions. Its stalling 
speed (flaps down at maxinium landing 
ucigbt) is 98 kt. 

k'anguard’s unconveutional feature 
IS an under-floor freight hold in tlic 
Icmer fuselage bubble of 1,360 cu. ft. 
capacity, which Vickers claims has 
seven times the earning capacity of its 
nearest competitor. The bubble, which 
represents a slrvietural weight penalty 
or 1.000 lb. and a speed reduction of 
4 mph-. cm accept almost 50% of 
\'aiigiiards maximum pavload at nor- 
mal densities (10 lb. per cu. ft.). 



Fairchild-Fokker F-27 Production Lines 


operating Costs 

N'irtual absence of cost variations 
over wide cruising altitude band is one 
of the principal ad\anta|cs claimed for 
the k’auguard propulsion system. This 
characteristic, coupled vvitli the Tyne's 
low specific fuel eoiisomptimi. is 
largely responsible for the acliieveincnt 
of seat mile direct operating costs be- 
low one cent for stages between 800 
and 2,000 mi. using the economy class 
seating layout. Tliesc .statistics ftoni 
the coni|)aiiics cost curves based on Ait 

1 ransport .\ssn. formulas show tlial the 
airctaft can be scheduled on stage 
lengths as low as 100 mi. for less than 

2 cents per scat mile. I’liis cost formula 
allows for a 65% passenger load factor, 
10% profit margin, and takes no ac- 
count of mail or freight revenue. For 
the 65% load factor there is still ac- 
commodation for 10,000 lb. of freight. 

A Vickers survey- shows that reduc- 
lions of co.icli domestic fares on 20 
typical routes, averaging 22%, would be 
pussible with the Vanguard. 

.•\ccording to Vickers s.ales manager 
R. C. Handasyde, nothing has de- 
veloped since the Vanguard design was 
set to qualify the confidence in Vicker’s 
turboprop decision for short to medium 
stages on the grounds of its speed and 
height flexibility and propulsion econ- 
omy, “With Rolls-Rovcc experience 
with both jet prop and pure jet en- 
gines, and Vickers jet bomber aircraft 
e.xpericna’,” said Handasvde. “we 
would have been happv to have made 
eitlier.” 


(iibovel Dt l•aiIcl^iId hiiginc & .yitiiiTni: Corp. plant at tla^slown, Md. .-Xirccaft in foic- 

aiid wing installation! F-27 I‘riendship is jsowcrrf bv two Rofb.Rovce Dart R.D-a. 6/Ml 
engines, wliicti produce 1,600 shp, at takeoff, .\iicraft fitted with R^D-a. 7/528s will attain 
1.910 shp. for takeoff power, [‘'rieiidstiip scats up to -48 [isssengers. 
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AIRLINE OBSERVER 

► Coo!ing-()ff period .illowcd by Interniitioiuil Air Tr.in\p«rt Asmi. tr.iffic 
coiift'ttiicc folloniug a breakdown in Cminei of talk', on u pro|)Oicd jef sur- 
charge (AW Oct- 27. p. 26) will prove to luue Ireeii some help in settling 
the controsersiiil issue. However, because of the inflexible 

the conference is resumctl in Paris next iiiontli (.kW Nov. 24. p. 4i). 
Clianas are strong that delegates to the conference will agree to small jet 
.surcharge as the onlv inenns of presenting the industry's fare structure from 
being throw n into an open-rate situation. 

► Loeal-sersiee airlines last week absorbed oserloads of Cbrislinas airmail 
created by strikes against Americim and Kastern. Post Office Dc|>atlinciit con- 
tracted with the local-service 0 ])cratots to «irry mails in certain areas where 
severe reductions of trunkline scrsice tliicatciicd to backlog mails, Clap 
between ITallas and Los Angeles normally covered by American was handled 
by extra flights contracted fur bv the Post Office with kk'csfern and Btaniff. 
Post Office rcjjorted no delay in airmail deliveries between the Cliristmas 
nish [jcriod- No ait freight tic-ii|>s were rcimrtcd and none ate expected in 
the future since |aniiarv and I’chruary arc liistorically light moiitlis. 

► .Airlines hist week were rapidly rt'Jclimg a limit on the numl)CT of extra 
sections thev could operiite to pick up overflow traffic from struck airlines. 
.Ac least two carriers repotted that crew time for the month was reaching a 
niaxiunmi and that extra fliglits would necessarily be restricted as a residt. 

► Railroads and buses are reaping hig benefits from the airline strikes. I'o 
acconrniodate Christmas rush, surface carriers last week placed all available 
rolling stock into service. However, most such traffic wus sbott-baul busi- 
ness. Long-iianI ])assengcr.s unable to obtain airline s|)acc a|>|Kared to be 
eanceling holiday travel plans. 

► I'cdcca! .Aviation .Agenev this week moves into the spotlight as the single, 
independent agency responsible for .ill activities pertaining to air navigation 
facilities tbroiiglimit the U-S. Majoritv of top-level positions vvitliiii the 
agenev w ill be filled bv tlie end of the week. 

► Civil .Actonantics Board “use it or lose it" [joliev in coimection with Icvcal- 
aitlinc service has prompted action from at least one city. 'I'bteatened witli 
the loss of Southern Airways service because of the low voUiinc of traffic 
generated, Greenwood, S. C., has launched a cani])aign urging citizens to 
Iniv and use at least one ticket on Southern Airways prior to ITce. 41 and 
at least six tickets dniiiig 1949. Purpose of eainjsaign is to iKMist the imin- 
ber of passengers eiii])laning Southern at Greenwood from the |)rcseiit 3.4 
daily to tlic Board's |>olicv standard of five. 

► British Overseas .Aiiwavs Cotp, lias asked the British .Air T ransport .Ad- 
visorv Council for permission to opcr.Uc scheduled service Ivetweeii l.ondmi 
and I'Tankfnct. Request is aiinetl at improving its competitive position 
asiinst T W.A and Pan .-kmcrican, both of wbicli now operate into Pnrope 
through London. I'larly this year, BO.AC sought permission to operate sched- 
ules between l.nndon and Paris, .kir hraiice. Iiovvcver, opjjosed tlie proposal 
on grounds that BO.kC and British Muropean .Airwavs flights between the 
two ciipihrls would mitmimlaer those operated by .Air I'niiice. 

► l''oderul Aviation Agency will use senior membcr.s and cadets of the Civil .Ait 
Patrol to conduct a survey of air traffic control activities. C.AP will rjuiz 
pilots of private, nonschcdulcd and transient military aircraft at 244 civil 
airports in 21 states during four-day jjeriods from Thursday through Suiidav' 
of each week beginning Jan. 8. Data obtained vvill be used to simulate air- 
craft activity patterns. 

► Poland lias placed a heliport in opecafiou on top of Ak'arsaw’s ll-etory 
Grand Hotel and is making test helicopter flights between the hotel and 
Okccic Airport. Regular helicopter air taxi service is scheduled to start over 
tlie route e-.irly in 1949. 


► .Aeroflot, Soviet State-oper.ited uii- 
line, bcgiin regular Mu.vcow-Caicn aii 
.service earlier this imiiitli with twiii-|et 
T 11-104 tnmspotts. 

► Bonanza Air Lines reports a 24'- gain 
in passengers carried during the first 10 
nioiitlis of 1948 over the same period of 
1947. Total for the period: 143.036. 

► Delta .Air Lines has pnceluised seven 
Hoeing l urbo-Staiters and one spate en- 
gine for ground sup|)ort of the e.inier's 
new jet eqnipuienf for dcliverv in .April. 
I he units vvill provide engine starts for 
Delta's Douglas tOC-S and Convnit SSO 


► hiving Tiger Line lepocts a Novemhst 
treight revenue of SI, 112.230, a 24.2''i 
iiiCTt-.ise over Noveinher, 1947. and tlie 
foiiith consecutive inontli revenues liave 
exceeded SI inillkm. The .dl-cingo cur- 
rier also noted :i be.ivy ri'C in over- 
all business, particularly at Detroit 
wIkw November traffic w-.is 112. lA' 
.dime that of a year ago. 

► I,akc Central Airlines reports a 22'- 
increase in aircraft hoardings for No- 
vember a.v coinparecl with November, 
1 94'. T he loral serv ice carrier .itirilnited 
|sact of the increase to strikes wliicii 
grounded other airlines serv ing the area. 
I„ike Central has added one daily eve- 
ning (light between Chicago and In- 
di.m.ipolis tine to inetteased traffic and 
sfrike-c.iused reduction of sen ice. 

► Oziirk .Air Lines flew 36.930 passen- 
gers during November, an S.260 pas- 
senger increase over November, 1947. 
Ozark also operated extra .vectioiis dne 
to strikes on iilhcr carriers in its area. 
Ozark said the extra flights ueeoiiiited 
for 1.469 passengers; 102 charter flights 
accounted for I.S26 passengers, an iill- 
tiine record for the carrier. 

► Piedmont Airlines has placed its hair- 
child K-27 turbopro]) transport into op- 

.Lliland. Kv.,-Hnntingf<m, kV. Va'; 
Hickorv, N. C.; Kinston, N- C., and 
New Bern, N. C-, will lie served on a 
one-flight-a-dav basis. ,Mmi, Piedmont 
jihin.s to begin h'-27 service in Ricli- 
inond and Norfolk. A'li., and Charles- 
ton, Va.. on fan. 4 and into Louis- 
ville. Kv., and Cliarlottc, N. C.. on 
fail. 14. eacli on a daily Ijiisiv. 

► United Air Lines has completed a 
new hangar at Sun hVancisco Interna- 
tional Airport. Tlic three-story building 
is 310-by-363 ft- and can accommodate 
four Douglas DC-R turbojet transports 
and two DC-7s at the .same time. 
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Ramp System Designed as Jet Age Aid 



By Craig Lewis 

Dallas— N to’ ramp system using turn- 
table and tow track techniques is being 
offered to .airlines and airport operators 
as a means of saving space and improv - 
ing aircraft liandling as turbine |>Dvvetcd 

T'he system is designed to turn air- 
craft around in less space tlian thev use 
turning under tlieir own power and to 
position tbeiii conectly for fixed servic- 
ing installations. It will also tow the 
transports away from tlie passenger gate 
so they can start their engines where 
noise and blast arc less of a problem. 

Designed bv Paul D. Bolton, the 
system vvill be manufactured and in- 
stalled by Space Corp. Bolton has 
joined the company as project director 
for the Bolton Aircraft Positioning and 
Locating Sv.vtem. 

Bolton system is designed to handle 
•piston and turbine-powered transports 
of various sizes, but its greatest ad- 
vaiit.iges would lie in the space saved 
ill handling the large turbojet aircraft 
and its coinpatibilitv with the fixed 
servicing facilities vvKich are planned 
to turn jet flights around quickly. 

W'itfi this system, a pilot taxis his 
aircraft straight into a gate position. 
(Hitting his nose wheel on a tracked 
dolly and the main gear on a turntable 
built into the ramp in front of the gate 
position. Brakes arc locked and en- 
gines cut, and ground crewmen plug in 
auxiliary power, air conditioning and 
interphone facilities from a fixed island 
in the turntable. 

Nosc wheel dolly is activ-.ited, and it 
pivots the aircraft around to a position 
parallel to the passenger loading build- 
ing. Then it is in position for quadrant 
fueling and servicing from any other 
facilities built into the ramp arca. 

.A transport using the system can be 
weighed before, during and after load- 
ing and servicing operations, and the 
system can also be used to compute the 
tenter of gravity. Tliis feature replaces 
current estimating techniques. 

W'hen the aircraft is ready to go, the 
nose wheel dollv is again activated, and 
the aircraft swings around to a third 
position. At this point, it is connected 
by tow bar to a drag mule projecting 
from an underground tnick and is 
lowed along the track to a fixed point 
used for engine starts. This starting area 
can have pcmianent fire fighting facili- 
ties, as well as engine starting aids. 

Bolton points out that the aircraft 
can be turned around at the gate within 
its longest dimension. Comparing this 
factor with the room required to turn 
a transport around under its own power, 


lie points to the economics available in 
space saved. I'ot example, the Bolton 
system turns the Boeing 707-420 jet 
transport around in a circle with a 148 
ft. diameter, while manufacturer’s spe- 
cifications say it has a turning diameter 
of 218 ft, under its own power. 

Bolton points out flint about 160 ft. 
is the most ramp frontage now gen- 
erally allowed for large transports, and 
that the Bolton system would allow jet 
operations within these ramp limits at 
currently existing gate positions. In 
con.struction of new tenniiial facilities, 
the system would allow airport operators 
to cut down on tlic concrete area for 
handling jets. With the 707-420, a 
total of 17.750 sq. ft. of concrete could 
be saved at each gate. 

I''ixed senice facilities allow tire air- 
lines to eliminate mobile scnicc carts 
and trucks which snarl lamp traffic. 
Bolton says that a key feature of tlic 
system is that it is compatible with 
such built-in facilities and that it posi- 
tions the aircraft properly for tlieir use. 

Use of II track system to move' trans- 
ports from the ramp area would mean 
that the airport operator would have 
piecise control over ramp traffic rout- 
ing. The pilot would control the speed 
of the drag mule from the cockpit 
thiougli a control switch and by using 
liis brakes. But lie would liave to fol- 
low the track system through the ramp 
area. .After the drag mule is discon- 
nected at the engine start pad. it re- 
tracts below ramp level and can be run 
tlirougli the system to another assign- 
ment vvithnut disturbing surface traffic. 

Dimensions and specifications for 
the system are not rigid because it will 
have to be tailored to anv airport 
f.icility that chooses to buy it. But tlic 
turntable will probably be 44 ft, in 
diameter because that is a width that 


can accommodate all sizes of piston 
and turbine-powered aircraft now in 
production or commercial use. The pit 
to accommodate the turntable mechan- 
ism will be about 6 ft. deep, and the 
turntable will use an electric-powcrcd 
gear drive under the current plan. 

'Hiere are elevating mechanisms at 
tlircc points alone the dolly track. 
When the nose wheel is taxied onto 
the flusli dolly, tlie dolly is raised 
slightly to tract level so it can travel 
freely when the turntable rotates. It is 
Invvetcd at the second position when 
the aircraft is parallel to the tenninal 
facility, then raised again when the air- 
craft is rotated to the third position 
where it will enter the track system to 
leave the ramp area, 

■file track system will be laid in a 
channel cut in the ramp. Bulkheads 
will support flush plates which are 
slotted to allow- passage of a projection 
from the underground drag mule which 
connects w ith the aircraft tow bar. The 
drag mule vvill be a self-contained unit 
powered by a 200 hp. electric motor, 
it vvill l>e gear driven by meshing with 
geared tracks along the walls of the 
channel. System vvill be heated to keep 
it defrosted and give it an advantage 
over tractors which have traction 
troubles towing aircraft on icy ramps. 

Since each installation will be 
tailored to the airport that uses it. 
equipment will vary, and so will the 
length of the track system. Under these 
circumstances, it is difficult to quote a 
unit price for the system. But in a 
typical case, the cost of the turning 
mechanism and controls, a 44 ft. turn- 
table, two nose wheel dollies and 100 
ft. of track would be about S144.000 
installed for each unit if 10 or more 
are ordered. Cost of just one such 
unit will run about S244.000. 
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SPACE TECHNOLOGY 


GE Studies 400-Day Nuclear Power Unit 


By J. S. Blitz, ft. 

^Va5hi^gton— One iiiLga«iit[ jxiwcr 
package for space use Ixised upon an 
lAfr.ipolation of the state-of-tlic-art 
cime to 1965 is being consideted b\ 
General Electric scientists. 

The Ccnct.ll Electric paper indicates 
that it should be possible to get more 
than 400 dais of continuous unattended 
oijcr.ition from a nuclear eloscd-gas- 
ci’clc. tnrbinc-driven alternator system 
.ifter .ibout six more vear.s of work. 

E. Schnetzer and \V. Corliss of the 
Ccnerdl Electric Right Propulsion L.ab- 
oratory presented a prcliniinaiy design 
type paper at a recent meeting of the 
.•\nicrican Nuclear Sociclv on an elec- 
trical power generating svstem that 
could be coupled to any of seier.il low- 
thrust ion, ijlasina or tnagnefohydrody- 


nainic propulsion systems that are satis- 
factory for a number of satellite and 
interplanetary missions. 

Basicjlli. the proposed GE power 
package is a closed cylindrical system 
using inert helium gas as the working 
fluid to cool the generator and as gas 
bearings. The gas is heated to approxi- 
mately 2.600 deg. R. as it passes through 
a nuclear reactor wliich uses ceramic 
fuel elements made up of U""., dis- 
persed in a bervllium oxide matrix. 

The liot gas then drives a 12-stago 
raolibdcmim turbine which, in torn. 
drii'CS a compressor and an induction 
alternator that produces one mcgaii-att 
of electrical poiver. 

.\ffcr the helium has been expanded 
through the 12-shdgc turbine, it is 
passed tlumigh a 16.S00 sq. ft. radiator 
where it is cooled from the tiuhiiic 



id the present 
bcliei^ possible 
more than 2,600 deg. R 


discharge temperature of I.SIS deg. R. 
to 675 deg. R. 

This radiator h.is to dissipate 6.8 mw. 
of power for the over-all efficiency of 
the cycle is about 16%, 

Radiator discliargc helium is used to 
cool the generator and then passes into 
a 4Tstagc compressor which raises the 
pressure to 500 psi. Iliis high pressure 
gas then is ducted through the reactor 
and into the reactor and heated. The 
gas is cxpnded to 100 psi. pressure 
through the turbine. 

In takeoff configuration, this system 
is a rclafisclv small package. The re- 
actor. generator and turhomacliincry 
are hermeticallv sealed in a shell that is 
17 ft. long and one fool in diameter at 
the narrow section. The large radiator 
which is extended in three great sheets 
during flight abuse the atmosphere is 
ninind around the reactor, generator, 
turbine package at takeoff. 

The system represents a maior step 
beiond today's teclinologv in sc'cral 
respects, but the authors feel that there 
design and material obstacles that 


>t be t. 


osed within 



Portions of this proposed ssstem that 
will require the greatest adsance in the 
state-of-the-art as known today arc: 

• Ceramic fuel elements and reflector 
of the nuclear reactor thal mn.st hast- 
a lifetime of 10.000 hr. at more than 
2.600 deg. R. 

• Moh’bdcmim bladed turbine that 
must operate at 24.000 rpm. and have 
an inlet temperature of 2.600 deg. R. 

• Techniques for keeping the radiator 
oix-rahle in the presence of large num- 
bers of ineteorniels. 

Priinan- reactor problem of obtain- 
ing long fuel element lifetimes at ele- 
sated temperatures are not the only 
aspect.s of the reactor design that arc 
not dearly imderstood at the present 

'I'licse additional problem areas in- 
dude: gamma and neutron scattering 
from the radiator, sceondars gamm.i pro- 
duction in the shields and structure and 
the c'oliition of fission gas from the fuel 
dcnicnts. 

The General f^k'ctric scientists men- 
tion several design details that would 
be necessan’ in this adwinced rc.ictor. 
Benllimn oxide moderator slabs would 
support the fuel elements and he made 
in short lengths to allcs iate the thermal 
expansion prolilems. 'nie reflector also 
would be made from four-iiich-thick 
beryllium oxide sections, but they 
would not bear any structural loiid. 

'lire diameter of the fuel element 

ecember 79. 195S 
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core would be 20 in. and there would 
be no thermal shield between it ami the 
pressure shield whicli would be made of 
.25 in. molybdenum. The pressure 
shell would be cooled by radiation to 
space and to the helium working gas. 

Control o\ct the rerctor tcm|3er.ituie 
would be obtiiincd througb rotating 
drums faced with boron carbide. 

Shielding of the reactor in the Case 
of manned veliicles would he accom- 
plished solely through shadow shields 
placed between the reactor and the 
crew com|)attmcnt. In the design con- 
sidered in the GE paper, the crew is 
placed about 40 ft. from the center of 
radiation. The object is to place the 
compartment in the middle of a 1 5 deg. 
etnie of safety so that the dose rate is 
kept within an acceptable range. 

A partial collar of U’“ is specified 
for the gamma shield and a quantity 
ot lithium hydride would intercept the 
neutrons. 

Turbine blades arc the most critical 
jjart of tlie rotating machinery in the 
GE power packaK, and their limiting 
factor is creep when operating for 10,- 
000 hr. at 2,600 deg. R- Ntolybdenuin 
allovs now under deielopment appear 
to be able to take this temperature. 
Some of tlicm are reportedly able to 
operate in this heat at 24,000 rpni. 
and not creep more than 0.2%. 

.Ml of the rotating machinery is 
planned to run on gas bearings. Pres- 
cntlv known lubricating oils are ruled 
out because of the intense radiation 
from the lightly shielded nuclear re- 
actor. Compressor exit helium is bled 
off to prmide the bearing gas. 

The ptojcctcd compressor has 41 
stages and the turbine 12— the large 
number of stages being attributable to 
the low atomic weight of the helium 
working fluid. Compressor design is 
‘implified bv keeping all of the 41 
stages nearly identical. 

Tile alternator specified for tlie space 
power system is a brushless induction 
type which produces three-phase al- 
ternating current at 6.000 v. and 400 

The large thin walled radiator is 
listed as a severe design problem be- 
cause of tlie re’qiiirements for losv 
weight, low internal pressure losses 
iiiid wide temperature range of opera- 
tion. Main problem is reducing meteo- 
roid damage. Ptfsent estimates of 
meteorite size and frc-qiicncy preclude 
the use of hcasy material to prevent 
];cnctration of the radiator because of 
the weiglit penalty imolved. 

Therefore, the design must include 
a make-up gas supply, prns’isions for 
leak detection and safi‘tv salving. W'ith 
this system, banks of tubes could be 
closed off in the esent of puncture, 
but it does not offer positise guarantee 
against the loss of working fluid 

One hope for reducing the radiator 



SPECIFIC weights for several different types of electrical power supplies are shown as a 



ATTRACTIVE thnist levels and siiecific iin|iiilscs for cleetiical space propulsion sisteiiis 
begin at 100 kw. and extend beyond 10 mw.. according to General Elcetiic. 


area required, as well as the total sys- 
tem weight, is to raise the turbine in- 
let temperature. If reactor and turbine 
tecimology could advance to the point 
that 4,000 deg. R could be tolerated 
for 10,000 hr., the radiator area would 
drop from more than 16,000 sq. ft. to 
less than 4.000 sq, ft. and system 
weight could be reduced about 30%. 

In the CciKT.il Electric concept, the 
radiator would be wr;i])pcd around the 
bodv of the lehicle while it was pro- 
pelled to orbital speed bv chemical or 
more powerful nuclear power systems. 
'Ilien the radiator wings would elasti- 
cally spring into the extended position 
as soon as tlie restraints were remoicd. 

Clicmieal turbine would be used to 
liring the rotating inacliinon' up to 
speed while the reactor is being 
brought up to operating temperature 


and until self-sustaining conditions arc 
acliieved. Hydrogen peroxide would be 
suitable for a fuel for this turbine. 

No modulation of the power output 
would be attempted; excess would be 
dumped bv filaments ot other sinks. 

As a typical application for their pro- 
posed power package, the Genera! Elec- 
tric authors desaibed a 20,000 lb. 
\cliiele using a cesium ion drive that 
would produce 3.6 11>. of thrust at 73% 
tfficienci' and a specific impulse of 
9,600 see. Sucli small thuists woidd be 
adequate to keep a schicic in a re- 
latively high orhit by mcrcoming drag 
and would be adequate for long-term 
interplanetary traix'!. The General 
Electric power package ,ilso would make 
it possible to carr\ a great deal of equip- 
ment in a reconnaissance satellite for 
simcillancc and eoimmmication. 
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Space Biolofiy (Purl ll) 


Much Study Must Precede Man in Space 


By Brig. Gen. Don Flickingcr 

Utkf mention onl\' will be made of 
tills most interesting topic of biologic 
fcseatch in space lehides, since there 
are a muiiber of high Iciel committees 
now at work under the auspicc-s of the 
National Aeronautics and Space .Ad- 
ministration and tlic National Academv 
< f Seienccs on the uses of earth satel- 
lites in the furthenniec of basie life 
science research. 

When the time conies in the prog- 
icss of oiir .space technology that we can 
put lehiclcs into space where and when 
we want them and cither return or 
sisit them at will, then we will have 
a space laboratory of inestimable value 
to the fundamental life scientist. 

'Hie abilits' to obserse growth and 
form in tissue cultures and rapidlv nia- 
tilting species in a zero grai ity field will 
of itself alone lie worth the expense 
and effort of the experiment. .As iny 
esteemed colleague, Dr. Otto Sclinhdt. 
|)ut it at a recent conference, ‘"nicrc 
is an important pliilosophy to be estab- 
li.shcd svitli those in charge of our space 
programs and that is, not only sliould 
it be tlie idea to get liiologs' into outer 
space, lint also to use tlie outer space 
for biologi/' 

As regards manned space operations. 
I bcliesc it can he safeh' stated that 
some additional animal biosatellitc ex- 
periments need doing before attem|it- 
ing to send our first man into orbit. 
Both tlic Russians and wc haic re- 
cosered large and small sub-human 
specimens from space-prohiiig rockets 

least, recoiercd an orbiting sehidc in- 
tact, let alone one with viable- tissue 

I don’t tliink there is much question 
but that such an experiment will be 
carried out succcssfuUv in tlic relatively 
near future, and once having been done 
could yield tlic following pertinent in- 
formation; 

• The animal would pioiide- tlic nec- 
essary i-iablc test bed to detennine tlic 
efficicnev and reliability of our life- sup- 
port si'stcni and validate our cstim.ite-s 
of metabolic re-quitcnicnts pet unit 

• Next, it would pmiidc a biologic 
siiindard to Gilihrrtc against the actual 
iL-corded cnergs- dinainics imposed 
upon the ichicle dining the launch and 
rc-eiitry phase. W hilc in orbit, con- 
siderable information luniUl be ob- 
laiiied on tlie cffieieiics' of our heat and 
Inimidih control iiiechanisiii wliich is 
of \ital importance to both animal and 
man alike. 


• Through optimal use of power and 
teleiiietri eluinueis, plus iugenioiis 
sensing, much could be learned of the 
effex-t on the lital sistems of the- or- 
ganism in tlie graiity-frec space cn- 
siroiinient. 

• AA'itli careful selection of S|iecics and 
prc-ttaiiiiiig in latious types of operaiit 
and respondent tasks the aiiima! could 
gisc us coiisidetable- insight into tlie 
])erfotmanec capabilities of a man in 

• Finally, the viable payload would pro- 
vide a most needed operational test of 
our search and tccoicry tcclmiques 
which, when it comes time for the 
liuman flight, should be wcll-nigli fool- 
proof. It would indeed be almost the 
ultimate itom to make man sunivc all 
the rigors of the .spice mission onlv to 
lose his life through some unforeseen 
nr uiitiiiieh- esent after he had returned, 
in rcasonabh- good condition, to the 

Of ail the biological hazards imoh-ed 
in space- operation, that which involscs 
the e-xposure of living tissue to ionizing 
radiations is perhaps the most impor- 
tant and certainly the one with most 
far reaching conseque-nces into tlie 
future. 

Ionizing Radiations 

Man and his biologic predecessors 
liave- never lived in an environment con- 
taining, as one of its natural constitu- 
ents. ionizing radiations and. therefore-, 
no biological or|aiiisin hav ever bexm 
faced with tlie necessity to adapt itself 
to such a phvsical thre-at in order to 
survive and procreate itself. Animals 
and man can neither detect nor protect 
themselves from significant intensities 
of ionizing radiations in their eiiviron- 


Bioniedical Study 



Otm Flickiiigcc outlined his views on the 
bioinedic-al aspects of sjiacc lligtit. Be- 
cause of the thoroughness of his survey, 



ourselves with the radio-biological haz- 
ard as eiiiaiiating from three possible 
sources; first, those radiiitiuns intrinsic 
to spice itself; second, tlio.se produced 
as bv-prodiicts to the use or iiucle-ar 
ene-rgv- as power in the vehicle; and 
lastly, man-made contamiiiatinii of 
s|)acc citliet accideiitallv through the 
use of nuclear power units or pnt- 
pusefulK witli unclear weapons- AA'Iiat- 
ever the source, however, the iiiiplica- 
lions 011 mail's future capability to ex- 
plore and exploit spice arc of consider- 
able magnitude .and complexitv-, 

III the area of space intrinsic radia- 
tions, tlie most urgent need is for addi- 
tional physical dat-.i on the nature and 
iiitcnsitic.s of the radiation fields to be 
encountered. The reports on the \'an 
/Alien phenniiieiia as compiled from 
I'.x])lorer IV measurements suggest tliat 
present concepts for manned space ex- 
|ilnration niav undergo ratlier drastic 
changes or at least be carefully re- 
evaluated with specific coiisidctatioii of 
tlic following points; 

• The ncce-ssifv' for and feasibility of 
sliicldiiig. and tlie influence of such 
on ca|isiile- design. 

• The possibility of using magnetic de- 
flection for protection against high- 
energs- cliargcd particulate radiation. 

• Tlic [lossibility of using tliesc cliargcd 
particles as ;i source of power and energy 
to offset the jiavlnad loss imposed by 
shiclding requirements. 

The preliminary analysis of tlic data 
receive-d from the National Aeronautics 
and Spice .Admiuistration-.Air Force 
moon prolic “Pioneer" offers some bit 
of cncourageiiicnt ;is regards the |ios- 
sible- dqitli of the Van .■Allen layer, 
tliough ill no w-av alters tlic significance 
of the Flxplorer findings. 

Data rciidoufs taken from tlic omni- 
directional integrated ion chamber in 
tlie Pioneer sliow a gradual decrease of 
radiation intensities from tlie 10,000 
mi. to the fiO.OOO mi, level with the- 
latter figure being approximately one- 
•sixth that of the former. No cross cor- 
rclation or ealiliration of the nicasiirc- 
nicnls from Pioneeiworc possible as yet 
vvitli tliosc obtained from Fxplorer but 
it ajijK.irs that the pt-.ik load of inten- 
xitv would lx.- ciicmuitered sonicwhete 
below 1.5 earth radius, or under 6,000 
mi. altitude. 

Rcgaullcss of this slight cncouiagc- 
ineiit vvhitli is contained in this pre- 
liminarv Pioneer d.ita. a complete and 
valid assessment of the total radiobio- 
logic liazard in space must avv.iit tlic 
acquisition of the following iufoniia- 
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■ Measurements of the flux density and 
energy distrihiitioii of heavy primaries 
above the earth's atmosphere. The con- 
tinuation of our balluon flights and 
higli-altitude probe-s offer the most im- 
mediate potential for obtaining these 
data. 

• nic development of a physical means 
of monitoring primary cosmic ray hits 
in biological materials. .And specifically 
in this connection to find a reliable 
mctliod of locating and idcntifving pri- 
iium particle tracks and detennining 
both their angle and depth of pcnctra- 
timi. I'hc e-xcellcnt work started by Dr. 
Herman A’agoda at tlie .ARDC Cam- 
bridge Research Center on this |irob 
1cm deserves active su|iport and aiig- 
iiiciitatimi. 

• Energy -spectral nicasiircnicuts <if the 
Van -Allen layer with more elaborate 
pulse scintillator discriminator com- 
binations than were possible in Ex- 
plorer I\'. Either widclv orbiting 
satellites could be used for this purpose, 
or as an alternate, back-up vehicle, .a 
higli altitude spice probe fitted with 
venous cross Sectional threshold de- 
tectors could be used. The onlv prob- 
lem in using the latter tvpe of vehicle 
is the ncccssitv to recover the pavload 
in order to make the nccessarv- radio- 
chemical analyses of the defector ma- 
terial in order to extract the data. 

• A determination of the type, qiialitv. 
and intensity of sccoiidarv radiation 
produced inside the spice vehicle since 
niucli of tlie total radiation dose im- 
posed upon tlie occupmt could ema- 
nate from secondaries produced bv the 
interaction of tlie primaries on the 
space vehicle itself. 

• The mapping out of a circumterres- 
trial pattern vvliicli would relate intensi- 
ties of the A'ai! .Allen plienoinenu to 
altitude, latitude, and time. 

Much Data in Hand 

Pending the acquisition of this rather 
tciruiidable amount of phvsical data, the 
space bioscieiitist i.s far from bereft of 
useful biological effects data in making 
a valuable contribution to the initial 
man in space team effort. 

The armed services, .Atomic Energv 
Commission and the U. S. Public 
Ileiiltli Sen ice hav e done excellent work 
in this area over the past 15 vears and 
have compiled a coimiiciidiiblc amount 
ef iiifonnation on the acute and chronic 
biologic effects of ionizing mdiations. 

The .Air l''orcc effort, centered at the 
School of .Aviation Medicine under the 
able direction of Col. )olm Pickering, 
has produced an excellent set of crew 
tiilerunce standards which have consid- 
erable potential appliaition to the space 
r.idiobiologic hazard prohlem. ilisdata 
on biologic effects has been carefiillv 
compiled and correlated and was oh- 
taiiicd from a stud; of animal t^pu- 
surcs, siinivors of llitoiliiina and N;iga- 
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siki. victims of nuclear accidents, and 
•selcctul cancer pitients under X-tav 

It is quite likely that, once the space 
radiation intensity iiic-.isiia-nients are 
made, this grouj) will liave a teadv an- 
swer for the very timciv and viWl ques- 
tion— man in space; how deeply, and 

'I’hc problem of tlic lieavy cosmic pri- 
maries (nuclei of elements witli num- 
bers greater than 6) deserves some addi- 
tional mention despite the fact tliat its 
immediate implication in inanned spice 
o|3crations has been far osershadowed 
bv discoverv of Van Allen phenomena. 

Much of the -Air l-'orce effort in de- 
lineation of this hazard has been car- 
ried out under the direction of I.t- Col. 
David Simons in the ARDC Aero Med- 
ical Field Laboratory at Holloman AF'B, 
N. M. Using higli-alHtudc lialioons, 
both animal and limnaii subjects have 
been exposed for appreciable duratinn.s 
at altitudes which appriaich spicc equiv- 
alence in terms of cosmic primaries. 

Data from these experiments indi- 
cates that the terminal portion of a heavy 
primarv particle track (so-called thin- 
down portion) is most injiirimis to bio- 
logical tissue because of its extremely 
high linear ciicrgs’ transfer plus the sig- 
nificant radius of its broad track. Fur- 
ther data indicates that the heavy- nuclei 
responsible for the tliindovvii phenom- 
ena arc found onlv at geomagnetic lati- 
tudes above vO deg. latitude. 

Ballnons launched above this latitude 
can maintain the specimen in coutinu- 



Lunar Probe Avionics 

liaiismittcr used in Air Force Pioneer I 



ou.v c.xpo.siirc to the maximum of bio- 
Uigiealiv significant hits, while in com- 
(jarison. an c'.irth satellite launched in an 
(;ptimal polar orbit would provide inaxi- 
muin exposure only during 40% of its 
total orbital period. /At the present time 
and with current i|Uotcd rates for the 
price per pound of pavload in orbit, this 
fact gives some comfort to tlie space 

Simulating Space Energies 

'Ihc possibilitv of reproducing the 
mass energies of the significant co.smic 
primaries in a ground laboratory facilitv 
is a most exciting one, for this would 
provide us with a teal breuk-tlirougli in 
the accurate evaluation of this particular 
spaa- hazard. 

'Ilie key to the problem lies in the 
possibility tliat a heavy primary- striking 
a vital brain center such a.s the hypo- 
thalamic region could inflict irreversible 
damage whicli would result in a serious 
impairment of the function and viabil- 
ity to tlic human occupant. 

It is fortunate that an iiiteriiatioiial 
effort is being vigorously prosecuted to- 
ward the objective of heavy primary 
simulation in ground facilities at Brnok- 
haicn National Laboratory, the Radia- 
tion Laboratory of the University of 
California, liere in Denmark at the 
University of Aarliu.s. and at the Uni- 
versity of Bonn in Gcrmaiiv. 

The work of these groups involves tlic 
u.se of high<ucrgy particle beams and 
low<ncrgy X-rays to produce topical 
neuropathologic brain lesions which can 
he correlated with denioustrable 
cliangcs in biologic function and pat- 
terns of electrical activity in the brain. 

Perhaps, through acceleration and in- 
creased support to this important pro- 
gram wc may have the answer to this 
particular space intrinsic biologic haz- 
ard by the time our manned space vehi 
cle is rc.idv- 

Thc pioneer iiian-iii-spacc will be 
faced with a complex of psychological 
factors, the like of wliich has no past 
counterpart in liumaii experience. The 
inlicrcnt danger of the mission, its many 
unknowns as regards liis yialiilitv and 
suniva! would, of thcniselvcs almic, 
comprise ;t heavy load of stress on liis 
psvclic. A'ct there arc many others to bc 
considcred which yield much less to an 
accurate pre-mission evaluation. 

Isolation, confinement witli its at- 
tendant restrietimi of physicil ac- 
livity, redua-d sensory inputs, prolonged 
vvtiglitlcssness. disnticnC.ition with pos- 
sible lack of vehicle altitude control; all 
„pe major factors of concern in attempt- 
ing to select and prepare a liuman com- 
ponent with the maxiimim index of 
reliability. 

Tlic majority of inir rcscarcli efforts 
ill this area liave a basic objective which 
might be simply stated as follows. To 
minimize and counteract such emo- 
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ticmiil strcssts a> niiglit impair Iris ef- 
fective performuiicc in space fligh*. 

Much excellent work is being cliiiie 
nil tliis iiroblcm by psychologists, |)sy- 
clui-plnsiologists, and psychiatrists the 
unrld O'er ami I "'ill herein present 
bricflv onh' that nork going on in our 
Air-i-'nree .\RDC labor.itorics. This 
"ork can be grouped into four general 
categories as rollosvs; 

> Tlie identification of potential sources 
of disabling psychic stress within the 
Space mission regime. 

• The sliidv of jscrforinancc and beha- 
vior under artificial conditions in " liicli 
tlicse identifiable strasscs are siimilated 
with as mncli accutac' as iJossihle. 

• The attempt to create artificial en- 
\iromncnts and conditions which "ill 
satisfy Iniman psyclinlogical needs dur- 

• ITie application of valid criteria and 
standards to tlio problem of selection, 
training, and conditioning of space 
members. 

In attempting to identify the poten- 
tial sources of ps'chologiftil stress, niir 
workers liave exlnuistivcTy reviewed the 
experiences and reported behavior pat- 
terns of tliose individuals who have 
faced danger, isolation, and exposure 
under terrestrial conditions. 

These liave included sucli people as 
arctic e-xplotcrs, mountain climbers, 
deep sea divers, and shipwrecked sailors. 

Thanh You, Again... j 


TMI by-passes tonnage goals identiRed ! 
with most commercial production of 
tubing ... to give its customers dis- 
tinct advantages available only with the 
“closest tolerance" tubing! This organ!- } 
zation concenlralcs all its 

Big about the produc- 
tion of the finest inclose I 
tolerance l.D. and O.D. I 
stainless steel and special I 
alloy tubing. 1 

Challenge after challenge ... the su- , 
preme advance of aviation (from \ 
"ma'WfiT 10 elecironicatty guided), the 
uncharted designing of nuclear power 
applications, the severest of electronic 
and mechanical instrumentation de- 
mands . . . has given TMf improved 
experience and renewed vigor to main- 
tain its leadership in the quality tubing 
field ! We're ready to put this ability to 
work for you . . . Write— Wire or Phone. 

■ Slalnlaat Slaal and Sgaelal 


TUBE METHODS INC. 

MtiattURCISTS • INCINIIRS • MiNUFACTURIRS 


for the biggest 
sates year in 
the history of 


It IS indeed iiilercstiug lliat iiiiiny of 
the abnoriiuil bcliavioral patterns re- 
ported by and on some of tliesc indi- 
vidu.ils have been immifest in mir .sub- 
jects under coiidition.s of isolation, con- 
fiiieinent, and .sensor)' deprivation simu- 
lated witii varving degrees of complete- 

The results of these studies thus far 
completed may be summarized rather 
gcner.illj' as follows: 

• Close restriction of phvsical activitv 
is largely unaax'ptable; converselv-. the 
ability to flex extremities and neck, shift 
position and occasionally assume a fair 
erect po.sture is a Isjsic rcquireineiit- !n- 
tcrestiiiglv emmgli. the individiuil inav 
not take full and continuous advantage 
of his nrobilitv but if he knows that he 
can move if lie so wishes, then lie is 

• A visual reference both intcrnalK 
within the capsule and extcmallv' to 
provide some degree of spatial or geo- 
graphic orientation plus the abilih' to 
control levels of illumination is jicriiaps 

• A two-way voice communication with 
an outside or ground source and prefer- 
ably with an individual or individuals 
with whom he has previously estab- 
li.shed a strong identification as regards 
the objectives and successful outcome 
of the experiment. 

• Contimious orientation in time w itii 
a di'finite limit or goal set for the dura- 
tion of the experiment. h\’ithcmt some 
means of time orientation, the sense 
of time passes is lairlv rapidly lo.st and 
this becomes i|uite annoying and dis- 
concerting to the subject the longer he 
remains withont an aecnr.itc reference. 
When he .ittempts to estimate the 
lapsed time of the experiment he almost 
alwavs errs on the short side. 

• The ability to cat, sleep, and earrv 
out assigned psvciiomotor peTfoimaiiu 
tasks on a schedule or rlivtlini wlncii 
rcasonablv duplicite's liis normal one in 
beliavior and ijcrformance are quiti- ac- 
eep tabic. 

However. attein])ts tlms far to sigiiifi- 
c.intiv deviate from his normal psyclio- 
phv.si'ological rliytliin and still niaiii- 
taiii tlie same degree of efficituev in 
jicrforiiiance have not met with 'iiucli 
success. 

No Single Type Found 

111 choosing our subjeets fur studv 
we have attempted to sample a fairly 
broad s|)eetruni of personaUties and 
oceuixitions. Medical doctors, eiigi- 
iiecrs, administrators, scientists, stand- 
ard pilots. S.\C pilots, test pilots, and 
Navv frogmen have all been shidiexl 
and'witbin e-.icb specific group we base 
bad botli ^ucce•sse^ and failures. 

There seems to be no specific tv pc 
of personalitv wliicli unifornils shows 
a good diirabilitv- to the artificialb' ini- 
|30scd psvcbological stresses. Instead 
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those subjeets who perform well appe.ir 
to have a good capacity to liarinoiiizc 
internal needs and drives with the ex- 
ternal realities of the situation in a 
mature and flexible maiiiiet. 

Contrarv to some staleiiienis of 
opinion in the pO|)idar literature, in- 
dividuals vvilli neurotic or psvcliotic 
tendencies should be most assiduouslv 
screened out and eliminated from con- 
sideration, The expressed contention 
that sclvizoid or other abnotinalb' with- 
drawn individuals should he chose for 
their "presumed’' increased tolerance 
for isolation and sensors- deprivation has 
not proven to be valid in our bands. 

Successful subjects demonstrate uni- 
formly a strong motivation toward the 
achievement of tlie entire objectives of 


satisfving anv personal neeJ^ for rccog- 

N'olimtccrs witli strong needs to 
"prove scinietliiiig" to theinsolvcs or to 
test tlieir own personal fanWsy of in- 
vuliierabilitv are miiformlv' fairly bad 
risks, rrcedoni from iinpulsivity is an- 
otlier desirable trait, for the space nraii 
must act economically when action is 
required vet teftain from purposeless ac- 
tivit)' wlieii inaction is appropriate to 
the actual situation. He must he able 
to tolerate stress situations passivclv 
vvitliout requiring motor activity to dis- 
sipate anxiefv'. 

ft is extremely difficult to predict 
just bow long a propcrlv .selected, 
trained, and conditimred individual can 


reinaiii in space, even assuming that 
most all of bis psv chological needs can 
be ingeniously engineered into the svs- 
tcni. h\’c can never simulate the total 
sitiratiun as it will actuallv occur p.ir- 
ticulariv as concerns the complete dc- 
tachement from the earth, and this 
could have far greater psscliologica! im- 
pact than we now suspeet. 

However, if forced to guess, based 
upon what wc- know now, I would sav 
that under ideal condition.' vve could 
expect man to remain in S)kicc flight 
without emotional and behavior de- 
terioration for a period from 10-H 
davs. l-'or period.' bevond that 've h.-iv i- 
much more to learn about the intct|)lav 
between cinotioiis. brain mechanism', 
and performance. 
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LOOK WHAT’S 


HEXCEL HONEYCOMB 


The No. I Technical Service Staff in the 
Industry: 

Honeycomb experts— Hexcel Engineers— ready 
to solve your design and application problems 
wherever and whenever needed. 

Research Staff and Facilities Unmatched 
by Any Other Honeycomb Manufacturer: 

Men and equipment devoted to the problems of 
tomorrow, not the accomplishments of today. 

Patented Processes and Machinery: 
Special equipment and manufacturing know- 
how which have established Hexcel product 
superiority in the most demanding applications. 

Largest Manufacturing Capacity of all 
Honeycomb Producers: 

A "production line” source of supply for alumi- 
num, stainless, glass fabric, cotton and paper 
honeycomb, Quality in Quantity, 

HEXCEL — nsvar content to be a "to spec" source... 
constantly probing in RiD and manufacturing. The result: 
Over to years of constant product improvement and 
technical help to honeycomb users. 


products INC. 

World leader in honeycomb 


For the lightness you need 
and the accuracy 
you’ve been seeking 

AP-Sl 


may be 



USAF Contracts 



Na^y Contracts 








Thor Launching 



Tiaiisportcr-L-rcctor elevates TIiot to firing 
position. Missile is autoinaticallv clcvatcil to 
vertical for the liiiinclring. 



Site at Vandenberg AFB Becomes Operational 
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AERONAUTICAL ENGINEERING 


Sound Emerges as Major Jet Problem 


By Da\id A. Aiidcrton 



N’ew and higlilv complex problems 
Ml somid Mi]jprcssion liaie sptimg out 
of tlic entry of large turbojet engines 
into the comnicrcial airline industry. 

Mitlion.s of dollars and tliousand.s of 
engineering man hours har e been spent 
seeking solutions to the problems, and 
the final and elcfinitiic anssscr is not 

Existing tipcs of flsablc suppressors 
for turbojets carry with them more 
disadinntages than adsuntages- In ex- 
change for a small amount of silencing, 
airline operators must pav large amounts 
in specific fuel consumption. 

Besides these tangible penalties, tlicv 
must also p.iy the intangible ones tc- 
-siilting from all the horror stories now 
circulating, retelling the old canards 
about phvsic.il injury, mental anguish 
,md prri|iertv damage caused bi’ tlic 

'I'liis furor lias produced a rclatiiciv 
small piece of the airplane nliich i.s 
needed for about one mimitc per flight, 
but which must be txittied for the en- 
tire trip, h'lirthermorc. this suppressor 
does ah.soliifclv nothing for tlic passen- 
gers. crew, airplane or operator. It cem- 
trihutes nothing to the safety or com- 
fort or ccononii' of tlie oneration. 

Tlic mill' group benefiting from the 
me of suppressors is an ahnost infinitesi- 
mal-hut not negligible— percentage of 
the population liiing in an incgiilarb- 
shaped area under the possible climbout 
}iatlis around an airpnrt- 


Old, but New 


Practitioners in this new field hare 
lo be skilled ill tliree engineering sub- 
jects; acoustics, acrodyiiaiiiics and tlicr- 
modynaniics. 'nicse fields of knowledge 
arc used in the measurement and 
analysis of noise, and in the design and 
clcs elopment of silencers. 

But on top of these should be piled 
a foiirtli skill in human factors, because 
noise— as different from sound— depends 
almost entirely on the suhjcctiie reac- 
tions of individual people. 

h'oT thi.s latter reason, arguments 
arise on wlicther nr not a suppressed 
turbojet is still noisy. Tliis is u’hv tom- 
niunities organize against airport noise, 
whether or not the noise is actually 
louder than the truck traffic past their 
front doors or the tcleiision receivers 
in their front rooms. 

As in any technical field, the first ap- 
proach to the problem is to understand 
the problem itself. 

Physical Phenomenon 

.Ml noises are sounds, but all sounds 
are not noisc.s. Sound is a plusical 
plieiiomcnoii. It is a fonii of energy 
transmitted as a war e niotiim that can 
be generated or du|ilic.itcd, measured 
:uid aiiaU7cd. 

Noise is different. Most dictionaries 
agree that a noise is a loud or harsh 
or objectionable sound, but these de- 
fining adjectives appK to subjective hu- 
man reactions. \Vh,il is loud? W'liat 
is harsh? What is olijectionable? 'Iliose 
ipialities can't he mc.isiired absolutely, 
but only b\ comparison, h'or example: 
• A cocktail pactv procluees a lot of 
.sound, but it does not seem noisy if 
vou are eiijoving it in lire middle of the 
crowd. But if you are trying to sleep 
in tile ap.irtineiit downstairs, it is 


• A dentist's drill produces a rchitivcly 
cjiiiet sound, vet it is a most objection- 
able noise to some people. 

• llic modem fazz quartet plavs mote 
quietly than a ehamher-music group, but 
H classical musician iniglit describe tlic 
efforts of the quartet as “noise." 
Loeometives, (eo 

century ago. locomotives were 
blamed for ". . . waking babies, scaring 
horses, aiding insomnia and stopping 
chickens from laying." Half-a-cciitury 
ago the popping of early automobile 
eiifiiios c.iuscd annoyance in small, 

Todav. the picture i.s the same. Said 
a recent headline in a Britisli paper: 
"Boeing T07 Spreads Terror. says*hIP." 
71ic reference vv-as to a speech in the 
House of Coniiiioiis by a Member of 
Parli.iiiient (MP) who said that when 
a 707 goes overhead, children run to 
their mothers, old |icnple tremble for 
minutes .iftervvards, bouses shake and 
older properties are in danger of ermn- 

7‘el the noise level of the new jets 
shows less of an increase over familiar 
piston-engined planes like the Douglas 
DC-fi ami Lockheed Super Coiistclla- 
timi lli.in those :iit|ilancs did over the 
17C-S- Olijectively, some luisilenccd jet 
aircraft now make less noise than DC-6s 
and Connies; and their noise fades much 
faster because nf their increased flight 
|xrfnrmance. 

But imfamiliarity with the difterent 
kind of noise— even though it is not so 
hiud-le.ids people on the ground to 
react to tlie jets where thev liad tol- 
erated the louder noise of piston en- 

^ si: noise is immy things to many peo- 
ple. 'I iiese few examples show that 


Sound supprc.s.sion of itself is fat from 
being n new problem, .•\reliiteclural 
work ill the field has been going on for 
vc.irs; so has work hv industrial com- 
panies in silencing heavy machinen'. 
|iow'cr-gener.ition eqnipnient and home 
appliances. In avaation. efficient .static 
ground units have been developed for 
engine test cells, and mobile or trans- 
portable units have been develnped and 
arc 111 use to quiet the tearful racket of 
;i militarv jet aircraft firing up on the 

But there is not imich that is old or 
faniiiiat in the possible wavs to soften 
the bellow of a 10.(100 lb. thrust turbo- 
jet engine nioiiuteel on a moving air- 
)ilaiic that must show a profit for its 


Suppression: Expeiisi\e Problem 

Su]i)ircssioii of the sound of coiinncreial tmixijet ciignics is one uf the most 
expensive problems faeiiig the airciaft indiistiy today. Noise of the big engines 
has icstricled takeoff perforniante of the big jet lr.iiisi>ntls. excited property owners, 
and lias kicked off a multi. million dolbr engineering slevelopiiicnt program in (he 
Itiiitcd .Slates and Kiighmd. The first generation of vup|iTcs,sots. developed hastily 
for quieting the rancmis racket of a turbojet, lias ini|ioscd flight |ienailies on airline 
o|}CTators. 

ITie fntnrc snlntion must be moic satisfaelorv Ih.m the eiiTrcnt approach to the 
problem. 

Kiigineeis working in this new area mast be familiar willi acoustics, aerodynamics 
and liicniiodvnainics, :md have some understanding nf holh individual and mass 
psvciiologv. .\viatioii ^Veek presents this twti.|jarl scries on some of the prob- 
lems and progress in turbojet noise suppression .is Ixiekgronnd lo vs-idcr understand- 
ing of the problem hy the industrv's engineers. 
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COMPARISON of turbojet and piston en- 
gine sound intensities show's piston engine 
has peak noise level at low frequencies, 
while the jet engine produces its masimuni 
noise in the speech frequency range. 



high noise level over a wide freque 
Two peaks are fundamental not' 
turbine vvhcci acting os a siren. 


II sound level inlensib'cs of suppressed 
iiusupprcssed jet engines. Parameter is 
I as one measure of svrpprcssor efficiency. 


noise is a function of the characteristic 
of the sound, the envitoiimeiit surround- 
ing the hearer, repetition of the sound, 
its dur.ition, its familiarity, possible 
associations with other subjective re- 
actions such as pain and a Iiost of other 
intangible factors. 

Pcriiaps a good working definition 
of noise is to sav that it is a subjective 
rciction, iiivarialilv one of aiinovance, 
to sound. 'ITiis leaves us no better off 
from a viewpoint of nieasuremeiit. but 
it docs begin to narrow down tlic prolv 


Measurement Possibilities 

111 the special case of aircraft noi.se, 
reactions arc ,ilso subjective and highly 
varied. Some people object to tlic liigli- 
frequency whine of tlie jet compressor, 
some hate the liiw-frcqucncv nimble, 
and sonic are annoved bv the sympa- 
thetic v ibration of a loose window or a 
stack of dinner plates vviicii a jet flies 
overhead. 

'I'he only wav to measure such sub- 
jective reactions is by com|iarisoii. The 
current standard for comparison of 
turbojet noise is the noise of existing 
aiqilanes. such us the Douglas DC-7C 
and the Constellation. Right or wrong, 
fliis standard is the only one av.iilahle 
and is used to judge the effectiveness 
of present and future generations of 
sound suppressors. 

'llii.s gives the designer of these units 
s starting point and a goal both in one 
jiackage labelled "existing noise levels." 

lie turns to acoustic flieorv, aero- 
dynamics and tlieniuidvnaiiiics and be- 
gins the design a|)|it(Sich that will 
eventually yietJa suppressed noise that 

E ople arc supposedly willing to tolerate 
cause tlicy now tolerate its equivalent. 
'I'o lielp understand some of the 
aspects of sound and noise, let’s return 
to fundamentals. 

Sound is a form of energy transmitted 
by wave motion. Its characteristics arc 
those of frequency, amplitude, wave- 
length and intensity, lliese parameters 
describe a sound, and conversely, anv 
sound can be analyzed and broken 


down into tlicse various parainetcrs. 

Tlieoretically. sound radiates on a 
splicrical front from a source, and tlie 
intensity of sound at any point in the 
field is inversely propoftional to tlie 
square of the distance from tlie soiuee. 
Ill practice tliis "imerse-square" law 
hardly ever holds true ont.yide of a 
physics laboratory. In turhojets. the 
nozzle produces sound tliat is liiglily 
directional and not at all generated by 
a source point. 

'I'lie intensity of a sound is measured 
by the amount of energy tr.iusinitted in 
a secuiid across an area at right angles 
to a line to the souttx:. It is proportional 
to the square of the ]iroihict of fre- 
quency and amplitude, aitd that jiroduet 
is also proportional to the average of the 
square of tlie unit pressure yariation 
over a single cvcie. Tliv pressure is in- 
dependent of tlic sound frequency. 

Units for sound intcusilv are watts 
per square centimeter. But in fact, 
acoustic power is yerv. very small so 
that the basic unit of sound intensity 
is 10 to the —16th yvatts per .square 
centimeter, or 1 10 of one-qiiadrilliontlr 
of a watt per square centimeter. I-'or 
comparison, flic intensity of a sound 
yvliicli is painfully loud to hear, such as 
a rocket motor, is less than 1,000th of 
a watt per square cciitiinetct. 

A huinaii comparison is that it would 
take the harnessed somid poyvcr of 
4 million people talking at once to light 
a 40-watt bulb. 

Decibel Scole 

The liasic engineering emit used to de- 
scribe sound loudness- yvliidi is a func- 
tion not only of intensity hut also of 
frequency— is the decibel, /.ero on tlie 
scale is the threshold of hearing, cor- 
responding to a sound that would have 
an intensity of 10 to the — !6tli watts 
per square centimeter. 

The decililc scale measures relative 
values of sound. A decibel corresponds 
to a ratio of soiiiid intensities whose 
logarithm is 0.1; the ratio therefore is 
about 1.26. 

For comparison, the sound intensity 


level in a quiet office is about ?7 db., 
in a noisy office about 57 db. 

Sounds beginning at about 90 dli, 
affect the acuity of hearing; such noise 
levels are found and exceeded in the 
classic boiler factory^ or in areas where 
riveting is being done in aircr.ift f.ic- 

Sound iutaisitv levels at about 
120 dll. begin to arouse discomfort; by 
]5|) decibels, the he.ircr begins to get 
tingling or tickling sen.sations and at 
;tboiit 140 dll. true pain starts. 

These tinner values arc the coinnion 
mtcnsitii-5 fiiinid with operation of un- 
siippresscd jets. 'Hic noise field around 
a military aircraft running up on after- 
burner on the ground reaches 140 db. 
This is why ear protection is mandatory 
for line personnel working around these 

Attenuation 

Actually people living around air- 
ports never will get the full intensity 
of the jet engines, bet-juse of the at- 
tenuation— the reduction in sound in- 
tensity— yvitli distance. It should also be 
pointed out that sound intensity nieas- 
uremeiits made with today's aircraft art 
iinide at some fixed distance, on tin 
order of several hundred feet from the 
nozzle to he more representative of con- 
ditions at an airport. 

Sounds arc normally associated witli 
licarinE; if a sound has a frequeney 
suiiieyvhere betyveen about 20 and 

20.000 cycles per second, it can be 
heard bv the luiiiian car. Lower orders 
of aniiinils can hear higliet-freqiieiicy 
sounds; bats fly blind by emitting and 
receiving an ultrasonic sound at about 

50.000 cps. Loyvcr-freqiiency sounds are 
actually felt as separate pressure ]iulscs 
ratlier than lieard in the ear mechaiiisiii. 

High-frequency sounds can dn phys- 
ical damage to tlic human ear; the low- 
frequenev' pressure pulses can produce 
a queasy feeling or nausea in some in- 
dividuals. But most of the problems 
associated with commercial turbojet 
sound suppression center around the 
middle frequency rouge in the audible 
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LOUDNESS Icvd roin|»rlsnn between jet 
;ind pistoii-enginetl aiicratc shows diSercncc 

the loudness level is higher (or a jet. Note 
also that some jets ato quieter than existing 
jiistoiKiigincd t>pcs. 

spectrum of sound. Some technicians 
liasc narrowed down tlie frequenev’ 
field of concern even further by sug- 
gesting that it is only imporfaiil in the 
speech-frequency raiigt from a few liun- 
tlrcei to a few thousand cycles. 

'Iberc is no question that turl«)jet 
Kinnd is louder tli.in that of a piston 
engine under equivalent cnvironnicntal 
conditions. But loudness is not the 
(mlv difference. 'I’lic designer wlio is 
working to iiiatcli existing noise levels 
.soon finds out that the noise of a piston 
engine powered airplane and that of a 
jet-propelled airplane arc not at all 
c(|nivalcnt, any more than jet thnist is 
equivalent to shaft horsepower. 

'I'he difference is in the content of 
the. sound itself. 'I’he noise of a piston 
engine driving a propeller is largely a 

teiisilics at something under 100 cycles 
IXT sccond- 

-■\bove tliat frccinencv. the intensity 
falls off quite rapidly so that in the nor- 
ma! vi>cech range, 'masking Is not too 
noticeable. 

Intensity Peaks 

But turbojet noise is different; it con- 
tains ail frequencies from the lowest to 
the highest, at alninst a constant level of 
inteiisitv. phis a couple of peaks due 
to the characteristic note of the turbine 
wheel which makes an execlleiit siren. 
This oinnifrequcncy property is why 
the noise of a turbojet is sometimes 
called "white” noise. It conies from the 
analogv between the spectra of sound 
and of color. ■AVIiite" as a color does 
not exist; technically it is the presence 
of all colors. 

Comparison of plots of sound in- 
tensities for a piston-engined aircraft 
and for a jet aircraft show how a jet 

dO 


produces much more masking effect in 
ordinary speech frequencies. That is 
probably the major reason that a turbo- 
jet transport aniiovs people more than 
a piston-engiiicd plane. 'Ilicy arc most 
aware of noise when their own convet- 
.sation or that coming out of a loud- 
six'akct is blanketed. 

'I'liat is also ubv a successful sup- 
pressor is one which su|)|)rcsses the mid- 
frequency range, even if an occasional 
luniblc .still comes through. 
Measurement Techniques 

Scimid intensity lael mc.isuremcnts 
arc made under both static and dyiiainic 
lest conditions; 

♦ Static tests are made in open air, 
cither with the engine on a lest stand 
or installed in an airplane. The area 
around the inensiiring site has to be 
free of biiilding.v or irregular gruuncl SO 
tliat reflected sound w-a\c.s will not coni- 
plicatc the nicasiitemcnts. Measuring 
points arc laid out on a fixed radiii.s— 
ty pical values are 100, 200 and 500 ft. 
—and at increments of angular position 
measured from the axis of tlie jet. Re- 
sults are plotted as decibels against 
angular position, either on a polar plot 
01 on rectangular coordinates. 

• Dynamic tests are made on tlie ground 
during flight conditions of a takeoff and 
elimbout from an airport. Measure- 
ments are made tvpie.div bv stationing 
recording equipment at some arbitrarv 
scries of ixiints measured from tlie start 
of takeoff tun or from tlie end of a run- 
way. Noise level recordings arc made 
as time liistories on tape, or as a mini- 
her of maximum intensities, recorded 
individually. Either way, the idea is to 
get enough datn to plot sound intensity 
contours on the ground under an air- 
plane as it climbs away from the field. 

Both tecbniqncs give comparative 
data for imsupprcsscrl and siqiprcsscd 
jets. One standard of conipati.son is 
obtained from the plots of decibels 
versus .angular position in static tests. 
Such plots show a peak value at some 
angle off the jet centerline; the angle 
may vary between supprCMcd and un- 
suppressed jets, but for comparative pur- 
poses this makes no difference. 

Difference in sound intensity level 
between the two peaks of maximum 
decibels for silenced and vinsilcnecel jets 
shows the reduction due to the .silencer, 
'lliis amount of reduction is used as 
one measurement of the efficiency of 
flic silencer and is called ]x;ak-to-peak 


Mixing Layer 

The noise of a turbojet engine is 
caused bv tlie turbulence of mixing of 
tlic lint, high-velocity e.xhaust jet with 
the cold, low-vciocitv or static ambient 
ait around tlic exhaust. At the surface 
Ijctween jet and air. shear in the mixing 
laver is tlic mechanism that sets up the 


turbulence and wliieh eventually pro- 
duces the noise. 

Strncturc of the exhaust is conical, 
wntli a central core. 'Ilic noise intensitv 
is a maximum at the end of the core. 
High frequencies arc generated neat the 
nozzle, and most of the noise is pro- 
duced in the first 10 diameters down- 
sftcaiii of the exhaust nozzle. 

Either distance or artificial or natural 
barriers arc the only possibilities to re- 
duce the received sound of the jet. 
Up until recentlv, distance has been 
tlie controlling factor, .is fat as flights of 
commercial .lirpkmes arc coiiccTiietl- 
.S'atnral barriers, of course, arc only of 
value for static conditions of ground 
running, and the artificial barrier of a 
silencer is the final solution for today's 
flight problems. 

F.arfv investigation of turbojet noise 
showed that some improvement could 
be obtained by making the exhaust noz- 
zle toothed, so that the periphery along 
tlie line of initial mixing was increased 
somewhat. Thi.s technique produced 
silencing, but onlv in certain frequency 
ranges and not enough amnvav. 

The real problem and the real iliffi- 
ciiltv is Ibnt the mixing process must 
be made more gentle. This is done now 
by breaking the ptiiiiarv exhaust stream 
into .1 tiimiber nr smaller jets, each with 
its own discharge iioz/lc which is sur- 
lonnded by ambient air. Tliis obtains 
tlie .sound reduction due to reduction in 
nozzle cross-sectional area, and has the 
advantage of not reducing the velocity 
-and tlierefore the tlirust-by too great 
an amount. 

Iliis empirical approach has produced 
a crop of current silencers, whicli work 
with varving effectiveness and impose 
varying penalties— some of a magnitude 
several times the bearalile inaximiim— 
upon tlic airplane perfomiancc. Tlic 
problem has nceii further complicated 
by tlie iiLtd for thrust tcverscr.s, whicli 
pile on aerodynamic and mechanical 
problems. 

Expensive Solution 

'Ihis first generation of silencer- 
reversers has co.st untold amounts of 
money to produce. Gcner.il Electric 
savs it will have spent about S2-5 mil- 
lion on silencing when its CJ805 
turbojet engine enters airline service. 
Boeing .\itplane Co. lias already spent 
SI2 million and is budgeted to spend 
52 million mote; this is almost as much 
as the total cost of development and 
construction of the first prototype 707 
transport. Tliousands of hours of test 
time, ill wind tunnels, on static stands 
and in fliglit, have added a multitude 
of test points to the data collection on 
tlic problem, and it still remains nn- 

llic ultimate solution is to design 
quieter jet engines. There is .some indi- 
cation that tlic turbofan engines now 

AVIATION WEEK, December 29. 1958 


Dc-iiig pushed bv General Electric, 
i’ratt & Whitney and Riills-Roicc, will 
be quieter bi a substantial margin than 
these first-generation of commercial jet 
uigincs, coiiiertcd from the bigb-tbrnst 

But the staggering ainouiit of nimicy 
spent on this device is certainly without 
paralld in aircraft development- Coii- 
tanplation of it moved one engineer to 
dcc)j tbmiglit recently, and he recalled 
bow one conijxmy liad dealt with a 
noise probiem of its own. An old fanner 
lived and worked off tlic end of their 
main runway, and liad been so doing 
for tlic yenrs of piston-eiigiiicd opera- 
tions. In due time, the jets airivcd and 
so did complaints from tiie f.iriner. Tlie 
eompaiiv' made some quick cost esti- 
mates of the engineering and test time 
and development work involved to make 
ingine .silencers. It was an eiioniious 
amount. It was also fat more money 
than the old farmer would ever see in 
Iris lifetime, or tliose of Iris heirs and 
ii.vsigiis almost forever. 

So the Compaiiv simpiv offered the 
.lid man an animal sum as cinitnming 
:cmi|3eiisatioii. lie was Iiapiiy and the 
complaints st(i|ipcd. 

“So you sec." said the engineer, “if 
we liad pooler! our silencing develop- 
ment money with the anioimt that all 
'hesc other finn.s spent, we could have 
nought off everybody living vvitliiii the 
sound of the airplanes and we’d never 
lavc bad .mother complaint.” 

Saab Hopes to Sell 
,135B in Euroj)e 

Gencva-Sa.ib .-\ircraft Co.. I.inkop- 
mg. Sweden, is reinforcing its export 
drive in Enrojic witli a more dcvdo])ed 
version of its Dnikcn fighter .series. 

The new Saab J>5R is a modified 
ersion of the Saab fl5A suiiersonic jet 
fighter (AW March 2-1. p. fffil. 

^^'itll a top speed of more tlnin Mach 
i and equipped witli Saab’s colli.sion- 

guided and nnguided missiles, the Saab 
HiB will follow the Saab J55A into 
vqnadron scnicc witli the Roi-.il .Swal- 
-sii Air Force- Initial rate of climb of 
the J'5B is estimated at 50,000 tpm. 
Service ceiling and range will be con- 
siderably increased and the aircraft will 
be capable of carrying lieav v ground at- 
tack armament. 

A mote powerful engine will be in- 
stalled in the export model. 1'his power- 
plant will be a developed version of tlie 
Rolls-Rovcc Avon engine, but flic com- 
)vany declines to specify its thrust rat- 
ing. Using a Swedish afterlnmier. the 
'.ngiiic would have to be in the 20.- 
000-lb. tliru.st category to raise the pres- 
ent rate of climb to the estimated figure 
for the J55B, according to one power- 
plant expert. 



Modern military jets have proven FIuorofiex-T (Teflon) 
hose in rugged service. Now the fast new commercial 
airliners use this same hose— for safety and economy. 
Fluoroflex-T hose, with patented, specially compounded 
tube of Teflon, is non-aging-has no shelf or service 
life limit. Originated by Resistoflex, FIuoroflex-T was 
the fli-st Thflon hose and it has been flying for five 
years on all types of jet and reciprocating engines and 
aircraft. It is available with compression-type fittings or 
“'Seal-Lock*” reusable fittings. 

Always specify the hose with highest performance and 
capabilities— not only for safety's sake, but for savings 
as well. Send for details. Write Department !89, 
Resistoflex Corporation, Roseland, New Jersey. 

Other Plants: Burbank, Calif.; Dallas, Tfex. 

*T.M.,Pat.No.2,S5S.SI9 
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Aviation W'eek Pilot Report (Part fl). 


Electra’s Turboprops Aid Short Landings 


By Richard Sweeney 

report fjn flic LocithceO Electra turbo- 
prop transport. Tlic fir.it inirtKiii. iiliicli 
np|jearccl in last iveek’s Aviation Week, 
covered ivaltaroiind iiisptxtion. coffcpif, 
takeoffs, ciinibs and flight test ivork.l 

Burbank, Calif.— No full stalls were 
done in prototype Lockheed Elccttu 
N1881 (Lockheed No. 1001), due to 
test instnmicntaHon aboard. Howescr. 
the turboprop transport was flo«n into 
buffet regions to sample flight character- 
istics and speeds. 

Gross weight approximated 91,896 
lb. with amter of graiity at 25.7® 
mean aerodynamic chord. Altitude 
varied from 13,000 ft. to 10,000 ft. 

In landing configiitaticiii, the aircraft 
reached initial buffet in straight-ahead 
path at 95 kt. indicated airspeed and 


exhijrited no tendency to fall off on a 
wing. Buffet was not violent, nor did 
the airplane shake excessively. Buffet 
was allowed to progress approximately 
2 to 3 kt. before recovers was initiated. 

Using approach flaps, 10 deg. bank 
turn to the right, gear down, initial 
buffet was recorded at 1 20 kt.. although 
the buffet was very mild. Acceleration 
was slightly more than IG. 'flic air- 
craft was not forced on into the buffet 
region, the wings were leveled and 
recovery initiated. 

In clean configuration, initial buffet 
was reached at 118 kt. IAS. 

In all samples, the aircraft would 
satisfactorily recover without acceler- 
ated stalls if nosedown recovery tech- 
nique was used. Altitude loss was not 
excessive from point of initial buffet. 

Dropping nose to horizon and flying 
out of stalled condition witlj power is 




the preferred recovery technique. The 
aircraft flics out extremely well with 
|xmrr application, and the smoothness 
of Electra’s propulsion system is defi- 
iiitclv an asset in this technique. 

Several flight control boost off investi- 
gations were made. One was a high rate 
descent from 2-1,000 ft. to approxi- 
mately 12.000 ft., in which airspeed 
was held between 2-10 and 260 kt. IAS. 
and descent rate approximated 4,000 
fpm. Control forces were very heavy in 
this condition, but the aircraft remained 
fully controllable. Standard rate limis 
to left and right were accomplished dur- 
ing the descent to sample forces and 
responsiveness, rrimout was to almost 
neutral yoke force in pitcli, leaving 
about 20 lb. stick push force required 
to hold aircraft in desired attitude. 
GCA With Boost Off 

One ground control approach to 
Lockheed Air Tcrniinal was made in 
No. 1001 vvith boost off. Radar opera- 
tor. working with airport suneillancc 
radar only, no precision approach radar, 

e ve steering information and also in- 
rmed an proper altitudes at stra- 
tegic points along flight path. L'toin 
outer marker at Burbank, distance to 
airport is approximately 11,5 mi-, about 
double that of normal instrument ap- 
proach tracks. 

Radar steers were somewhat exces- 
sive in correction angles, and Aviatio.n 
Whek’s pilot soon developed the knack 
of slight undershoots on steering liead- 
ings given. Radar operator, in addition 
to giving No. 1001 GCA advice, also 
had to work the usual fairly dense traf- 
fic over San Fernando Valley, result- 
ing in a somewhat busy operator. How- 
ever, GCA information quality was 
such that the aircraft could have been 
landed out of standard minimums. 

Working boost-off GCA, airspeed 
used was HO kt. gross weight appioxi- 
mating 88,746 lb-, with center of 
gravity in normal range (26.6® mean 
aerodynamic chord). Approach config- 
uration was used, gear down, flaps at 
80% (approach) setting. 

Control forces, while heavy, wca' 
not excessive, were considerably lighter 
than at the higher speeds used in earlier 
boost off rapid descent. Controllabil- 
ity was good, and responsiveness mote 
tlian adequate- Use of trim is much 
more important in boost off flight, and 
trimming for near zero forces is normal 
technique. 

Aircraft was flown to 200 ft. above 
ground level before missed approach 
prowdure vvas initiated. Again, con- 
trollability and response were very good, 
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iiiid iiirctaft dcnionstratcd die qualih- 
of propufnioii system combined witli 
aerodynamic cliaracteristics in the small 
trim change which resulted when rated 
pou'cr was applied as missed approaeh 
procedures were initiated. 

Aircraft, held against small trim 
change, was cleaned up completely as 
quicklv as possible, and airspeed of 200 
kt. assumed in the climbout. .Aircraft 
was nianeinered through existing air- 
port traffic, which was medium, away 
from the iininediatc Burhank area and 
was rc-enfeted into nonn.il traffic pat- 

Control hydraulic boost was restored 
oil cntri' leg of .standard pattern. 

Handles Well 

!■ U iiig the F.lectra through a missed 
approiich with no boost, through the 
ground control approach and maneu- 
icring ill fairK dense traffic, showed that 
the aircraft handles well under these 
circumstances. Control effectiscncss 
Ihronghout tlie .speed regime without 
hielr.iulic boost is ven good, as is con- 
trol responsiveness. .Aircraft is much 
t-asier to fli, lioost off, tlian earlier 
l.uckhced transports whicli incorporated 
hydraulic boost controls. 

Several Instninieiit Lauding Si.stein 
approaches were made with 1001. in 
addition to the first flight mcntionexl 
t-arlier. I-andings were made out of 
most of these approaches. One addi- 
tional night II.S approach was made. 


with the aircraft landed out of the ILS. 

The Bemli.x pilot display was well 
matched to the Electra’s dynamics and 
contributed to aircraft's oser-all excel- 
lence in instrument landing approaches. 

During the first night ILS ap|)roach. 
Aviation W'eek'.s pilot had a slight ten- 
dency to overcontrol in steering, and 
stayed consistently high on glide slope. 
.Although the Electra does not haic 
speed brakes (they sserc eliniinatetl 
early in the flight test program), alti- 
tude control is easier than with con- 
iciitional piston-powered aircraft in 
that when flight idle power setting L 
used, the aircraft will slow up signifi- 
cantly. and when power is reapplieiL tlie 
eonstant speed turbine adsaiitage is 
clcarlv demonstrated since tlierc is no 
engine acceleration time, power comes 
in as applied tlirongh propeller blade 
angle change. 

The aircraft was held high on glide 
slo[X' until runway approach lights were 
in sight, which was not a long distance 
due to rfstrieted ' isihility. Power was 
chopped to drop the aircraft to proper 
altitude to come mer the fence and 
power reapplied to bring the aircraft 
tlirough to tlie flare. Hie fairh’ major 
correction applied close in indicated 
tliat EIcctm margins in |)crformancc 
art signifiGint contributors to tlie air- 
craft’s high degree of fli ability, 

St.ibilih' of the aircraft when trimmed 
out onto ail ILS approach is lery high. 
.Although no high crosswinds were eu- 
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countered in ILS approaches, twx) ap- 
proaches were made wherein turbulence 
was encountered between the middle 
marker and the runway, at Ontario 
International -Airport. Allowing the 
plane to fl\ through the turbulence 
without heavy corrections worked out 
icry well; the aircraft required but 
minor corrections after turbulence was 

One simulated engine-out w.neoff 
was performed, in the merwatcr test 
area, with 9,000 ft. assumed as ground 
leiel. No. 1 (critical) engine was shut 
down and propeller feathered rather 
than using negatiie torque svstcni. 
Standard square, left liand pattern was 
flown witli turn onto final approach leg 
made at 700 ft- above simulated ground 
level- Gross weight at start of run was 
about 90,974 lb. 

During the simulated engine-our ]jro- 
cedurc. .Aviation \\'i:kk's pilot acciuii- 
]jlished all work alone, i.c. gear and flap 
handling, power changes. 

As would usualh- be the ca.nc in 
such a situation, airspeed was held 
somewhat above normal values in late 
stages of the run. Majority of the pat- 
tern was flown at 140 kt.. approximatcb 
V, plus 5^ kt. for the existing gms.s 
weight. 

Turn onto final approach heading 
was made at 140 kt.. aircraft was 
trimmed out in the approach configura- 
tion and airspeed bled off slowly. Stand- 
ard rate descent was made on instru- 
ments, tlie aircraft was put into landing 
configuration and trimmed out. Go 
around was initiated at 9,050 ft., and 
airspeed was 12" kt. indicated. 

Small Climb Grodient 

•Aircraft was accelerated to 130 kt- 
as takeoff power was applied to three 
operatise engines and gear wa.s raised. 
Small climb gradient was established 
and flaps werc retracted to takeofT-ap- 
ptoacb setting. With l 'owler-t\pc flaps, 
sink was negligible since traiel between 
S05f. and 1009f flap is prim.irily drag 
producer, 

W'itli approach flap, rated |3owor on 
operative engines, 140 kt. IAS climb 
was initiated, sielding 1.000 fpm. climb. 

The aircraft was held a^inst trim 
changes until climb was well estab- 
lished. which was not difficult, i'rini 
changes were minimal 'ince airspeed 
did not change excessiveh', and with 
constant speed turbine engines, jiro- 
pellcr blade angle absorbs higher power 
without \ar\ing rpin., reducing torque 
to fiiirlv low Icicl. 

Both saw and pitch trim change 
slaved at accephible levels. 

Landing techniques with tlie Electra 
arc completeh- standard. Usual pro- 
cedure i.s to conic mer tlie fence alKint 
115 to 120 kt.. with power, flare out 
and cut power, allowing the aircraft to 
flv onto the ground. Due to the large 
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propeller areas, when power is reduced 
to flight idle a large drag is created and 
the aircraft will settle onto the ground 

"‘if'over the fence speed is 120 kt., 
|jower ean lx- dropped at start of flare, 
ljut flare most be completed swifth 
and smoothly. At 1 10 kt. or less, power 
is used to accomplish a smooth flare 
onto the ground. 

In accomplishing a short landing 
run, the aircraft's large |3iopdlers ean 
be used to verv good advantage. l''lv- 
iiig on witli iiiininHim speed and drop- 
ping power, dropping the nose and ]3Ut- 
ting ptn))d]ers into Beta (reverse) range 
will result ill a verv' short stop. At mnxi- 
niimi landing weight, the aircraft can 
be stopped very short, and at lighter 
weights, the aircraft can he stopped 
within hundreds of feet after ioudi- 

Usiial buffeting associated with re- 
verse pitch propellers is picsent in the 
Electra. requiring the usual cart in 
controls luindling on the ground until 
stiip is made or speed is reduced to 

.A quick change from high to low 
ground idle propeller rpin. also can 
he used to help stop the aircraft if re- 
verse range is not used mi the ground 
runout. 

Landing Capability 

Landings accomplished with the 
Electra were of rea.soiiahle quality on 
the average, and once the |3roper teeh- 
nique was established as a pattern, and 
optimmii |jower management ascer- 
tained. landings became verv ea.sv. 

Generally speaking, traii.v|xirt pilots 
will find little change from the piston 
engine planes in landing the Electra. 
Conventional techniques ate valid, 
more than adequate with the turbo- 
prop aircraft's efficient propulsion sys- 
tem. When optimised techniques arc 
developed by individual pilots, l.iiid- 
ings should prove much easier than 
with heavier pi.ston-|30wLTcd aircraft. 

Indicative of the- Klcelra's nqxibili- 
tics at landing, some months ago dur- 
ing flight test and certificition pro- 
gram period, propellers on No. 1001 
were inadverteiitlv taken into Beta 

ix'ing started. Aircraft sink rate rose to 
IS fps., the value used for carrier land- 
ings. Landing gear was reinovcd. Mag- 
nafluxed. X-rayed, inicroscoped and 
Rockwell tested, hot, was found to be 
in no way hanned and was pcifcctiv 
satisfactory for a return to service after 
the checkout. Primarilv, it is reptufed. 
the landing was extremely hard, rather 
surprising to the pilots, but did not 
become critical even after the severe 
drop. One piece of skin on the iqiiXT 
right wing was found to have a siniill 
crack the day after the intidcot. but 
the only fix required was a doubler 


plate, so small it produced no aetody- 
luiinic effects, 

blight work in N5509 of Eastern Air 
Lines was limited to flving ILS ap- 
proaches to judge the aircraft as a pro- 
duction unit as opposed to the test pro- 
totype which had been ii.vcd in the ma- 
jority of flight evaluation work. 

Layout of cockpit and instrunicnt 
panel especially, observing the Ixisic 
I' pattern of Civil Air Regulations, 
was excellent. Collins pilot display 
in this particular aircraft was encoun- 
tering some difficulties in leveling of the 
horizon bar and tliercforc precluded 
completely valid judgment of the equip- 
ment. .Additiomilly. the aircraft itself, 
wliich was on a production test flight 
to check out fixes for squawks on 
earlier prodviction flights, still had some 
rough edges, but despite these, per- 
foniied in proportion to the protot\|x;. 

.Aircraft w-js flown through two ILS 
runs to just beyond the middle marker, 
on into a missed approach proevdnre 
and standard airline cn route rlinib 
s|X'cd w-as established for climbout. The 
aircraft performed verv well, but w-.is at 
fairly light gross weight. 

During N5509 takeoff, .Aviaiion 
AX'eek’s pilot rode in the farthest aft 
seat of the aircraft, to gain an impres- 
sion of takeoff characteristics from this 
arai. Noise was at a low enough level 
to pcmiit conversation in ironnal voice. 
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COUPLERS 

Self- Scaling or Open Flow 
Aluminum-Steel -Stainless 

• '4" to 2" capacities 

• Simple, rugged and depend- 
able locking mechanism. 

• Excellent flow characteristics. 

• Positive valve and seal action. 

• Extremely high working 
pressures. 

• Wide operating temperature 
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HYDRAULIC. PNEUMATIC AND FUEL 
SYSTEM COMPONENTS 




Designed especially for High 
Strength— High Temperature 
and liquid oxygen and other cor- 
rosive applications, Cherry Air- 
craft Lockbolts* are now avail- 
able in austenitic A-286 Stainless 
Steel. 

Available tor the aircraft in- 
dustry in a wide range of diame- 
ters. grip lengths and head styles 
in A-286 . . . Cherry Lockbolts 
are also produced in Alloy Steel 


and Aluminum. 

Cherry Lockbolts are struc- 
tural fasteners providing sim- 
plicity and speed of installation 
with uniform high tensile 
preloads. 

Shop men like them. 

For information on Cherry 
Aircraft Lockbolts, write Town- 
send Company, Cherry Rivet 
Division. P.O, Box 2157-N, 
Santa Ana, California. 


CHERRY RIVET DIVISION 

SANTA ANA, CAIIFORNIA 

Townsend Company 

ESTA6USHED 1816 ♦ NEW BRIGHTON, PA. 


nccdcMtiou smootli, and lotation 
seemed smaller than in piston-tvpc air- 
craft. Climbout and sc\cta] minutes’ 
fl\ing coiitribiilcd to an o\cr-a]l pleas- 
ant reaction to the aircraft, especially 
as related to noise lc\cls and aibratiou. 

As with any nc« airciiift. the lOcctra 
has undergone some changes and modi- 
fications resulting from flight test. 

Oik- of the first clianges was an in- 
crease in rudder area hv 27%. from 
47.16 .sq. ft. to 60 sq. ft. Are-a was 
added h\' extending the trailing edge 
an asetagf of S in. up the span. 

Another change, mentioned earlier, 
was elimination of speed brakes, wiiieli 
were located on the belly, and worker! 
in conjunction and coordination with 
flaps. T'e.sts indicated descent r.ites 
were adequate to meet design goals 
and Chil .\cronaiitics .Administration 
standards without these brakes, and 

Modification Incorporated 

One modification which is now be- 
ing ineorpomted in production aircraft 
is a beef-up of the lower wing surface 
in sections just alie-.id of rear br“ani. 
One maxiniuni speed di\e test on one 
aircraft resulted in unexjscctedly high 
incremental torsion loads which c.uised 
minor damage, and two panels just for- 
ward of rear beam bad shear stability 
inere-ased by strengthening attacliinents 
,iud adding material to vertical risers. 

One additional change is to be made- 
oil the pilot’s control pedestal, in which 
radio control sections on aft part ate 
to he .swung upward to level position 
from the present downward-angling 
surface. Change will improve pilot 
and copilot views of their individual 
panels, and facilitate control handling 

Illustrative of Flectra’s maintainabil- 
itv was the recent Kiirope and Middle 
Mast tovir undertaken by No, 4 aircraft. 
•Aircraft was gone from Burbank more 
tliiin six weeks and carried small-size 
replacement items and one Quick hln- 
giae Change (QI'IC) package, the pow- 
erplaiit unit. 

During the tour, a total of 132 sepa- 
rate flights were made, lor a total of 
149 hr. 30 min. flown, covering a dis- 
tance of ap|)roxinuiteK 52.000 mi. 
Bte-akdown was into 82 demonstration 
flights in 58 hr. 42 min., and 50 en 
route Bights totaling OO hr. 48 min. 

Closest thing to a major repair oc- 
curred in Naples, Italy, when an O 
sc-.il ring ill one engine's hot section 
had to he replaced after an oil leak 
was noticed at an inspection. W'atk 
was accomplished at U. S. Navy base 
there, was done by plane’s ctew plus 
Navv personnel who happened to have 
a holiday, pitched in to help where they 

Hot end of installed engine w.rs re- 
moved, the QF.C package removed 
from |)lane and O seal ring taken from 
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«in eventuallv he expaiitled to run 
tests at Mach 10. 

New blow-dowii-ty)se tunnel supple- 
maits Chance Vought's older subsonic 
tunnel and is e-.illed a trismiic facilitv 
Ixirausc it can test models at subsonic, 
transonic and .supersonie spexds. hirst 
test subject scheduled in the hvpersoiiic 
tunnel was an esca|)c c.i|)sule for the 
Dyna-Soat wliich \'’onglit is designing 
a.s ]>art of the Boeing .Airplane Co. team. 

runnel will accoiinnodatc modcK 
with wingspans up to three feet an;l 
lengths to four feet. Design work on 

1956, and construction began south of 
the Chance Vought plant liere a sear 
later. Between fune and DcccmiK'r, 
1958. 500 test runs were made to check 
tquijrnieiit before the tunnel went into 

Air for the tunnel is stored in six 
steel tanks under pressure of 600 |jsi. 
.Airflow runs through a 14 ft. settling 
chamber to smooth it out. then gcxis 
throngh a variable nozzle into the four 
foot sc|iiare test section. .Air pum|>ed 
into the storage tanks is dried and 
licated to chniiiiatc nioistnrc. 

.After the test run, the air is e.x- 
hausted througli a silencing tower fitted 
wih liafflcs to cut noise. Tests last milv 
30 to 40 see., hut only hvo to four tests 
can be made in an hoar because of time 
needed to replenish the air tanks. 


it. iiist-.iUcd on the working engine hot 
section which then was replaced. QHC 
paeLige was repacked, replaced in the 
Kiectra and the engine was tun up. 
Work was started at 8 a. m. and was 
completed b\ 4 p. m. 

No six-eial tools were needed or 
available. QMC was laid on wooden 
pallet for removal of O ring; a ..trap 
sling vvas hung civet Navy hois! tniek 

tion. One other problem arose. .A starter 
shaft sheared, fairly earlv in the tour. 
Starter was replaced in less than 1 hr. 
Day to day maintcn.iuce consisted 


of opening nacelles, complete visual in- 
^pection^ and standard checkouts, after 
each flying day, completing all hut en- 
gine runs of normal pre-Righting. F.ii- 
giuc runups were accomplished next 
dav, prior to .start of the day's flying. 

Chance Voujihl Opens 
Trisonic Wind Tunnel 

Dallas— Cliaiicc Vonglit .Aircraft has 
started operating a 54 million wind tun- 
nel eapahle of testing at velocities rang- 
ing from 380 to 3,800 inpli. and which 


Hailst-ones Damage Boeing B-52 Bomber 
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AVIONICS 



HUGHES Aircraft Co.’s AN/ARC-68 airborne liigU frequency corn nniiucations systcrn for tlic North American F-108 Mach 5 inter- 
ccjitor irruvides single or double sideband striec, teletype and data Uni; service. Basic rcccivcr-transniittcr (draning at left) is colled RF 
translator. It is novel in that iiirrdiilation-deiiKidulation circuits ore excluded. Separate enuverters .are used to provide modiilation-dcniodu- 
lation fnnetions. Voice converter (top right) and digital converter (not shown) use "cordwood" type plng-in inodnlcs (bottoirr right). 


F-108 Communication Avionics Unveiled 


By Philip J. Klass 

St- Petersburg Beach, Fla.— First cle- 
tails on USAF's versatile new AN' 
ARC-68 liigh frequency (II F) airirorne 
coinmiinic.itions set. to be used in 
North American F-108 and possible the 
B-70, were disclosed lierc at the Second 
National Conference on Global Coni- 
miiniciitions. Slightly itiodificd version 
of -ARC-bS is being used in the Con- 
\air B-iS. 

The ARC-68, which incorporates a 
minihcr of new operatioiuil and design 
concepts, is p;irt of the US.AF's new 
.•\X/0 rC- 15 Strategic Coimnunie.i- 
tioiss Ssstcni. wliicli also includes the 
.AN/GRC-49 ground-based equipment. 

System «‘as dct'clopcd b\ Hughes 
Aircraft Co. under sponsorsliip of 
Wriglit Air Development Center’s 
Conuuonication & Navigation Labora- 
tory under code name of "Tlic Lost 
Chord" (AW Mav 27, 19?7. p. 90). 

'lire .ARC-6S marks Hughes’ entry 
into tlif airborne IIF radio communica- 
tions field, in competition witli Radio 
Corporation of .Amcric.a's ARC-21 .and 
ARC-65 airborne III' sets, and the 
ARC-52 produced by Collins Riidio. 
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•Air I'orcc dc-site to use the Hughes 
.ARC-68 reportedly was a major factor 
in its rea-nt decision to reject North 
.American's clioicc of Collins Radio as 
supplier of F-IOS Mission & ’I'raffic 
Control siibsystcui, in fas or of one pro- 
posed by liiternalion.il relcpbonc fi.' 
I'elegrapb Co. wliich will incorporate 
Hughes ARC-86 (.AW Dec. 1, p. 50), 

Hughes .Aircraft rcccntiv has set up 
a sc'iwr.itc operating diiisitm to lundle 
its growing actiiities in the communi- 
cations field. 

One of the basic objectiics of tlie 
■\RC-68 ])rogmiu seas to deiclop a set 
nhicli had tlic versatility and growth 
potential to accommodate a wide 
larietv of different modulation teeb- 
iiiques, ranging from voice to data 
link, according to George 11. Schcer of 
W.ADC's Communication & Naviga- 
tion I.aboratory. I'he .ARC-68 provides 
the following different (ipcT.itmg 
inodes: 

• .Amplitude modulation (.AM) soicc. 

• Single sideband (SSB) voice, either 
suppressed carrier or with carrier— the 
latter to permit compatibility with 
existing AM equipment. 

• Double sideband, suppressed carrier. 


Two .sidelands can be inodiiLitcd bv 
siufle signal, or cacli by a sepiiratc sig- 

• 'I'clcfypc, for giound-to-air or air-to- 
grnmid scniec. at rates u|) to 65 iscirds 
per inimite. Selectise calling provision 
enables one station to communicate 
ivitli anv single station or group of sta- 

On-!iiic cryptographic capiibiUty can 
also be indnded. 

• Data link, a digit.il commimication 
service similar to that now provided at 
ultra high frequency (UHF), employs 
advanced modulation technique involv- 
ing pulse phase changing to permit op- 
eration in the IIF band. 

Tlic .ARC-6.8 covers the 2 to 56 mc- 
band in one kilocycle steps, providing 
3-1,000 possible frequeuev selections. 

In keeping with W.ADC's design ob- 
jective, the ,\RC-68 depirts front con- 
ventional practice bv excluding modnla- 
tinii and demodnlatioii circuits from its 
basic transmitter-receiver, which is 
called an "Rb' translator,” L. A. Brite 
reported at the Glohc-Com Conference. 
Ail inputs to, and outputs from, the 
R!' translator arc lovv-lcvel signals at a 
1,730 kc. intennediate frequency in- 
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stcid of at audio frctiueney as in con- 
ventional HF sets. 

Modulation and clemodulatioii cir- 
cuits are ciintaincd in separate devices, 
called '‘cmivetters,’’ cneli of which is 
tailored to its specific mission. For ex- 
iimple, Hnglies has developed one coii- 
verter for voice inodulatiim, anotlier for 
digital (pidse) niodnkiticm for data link 

F.viiixiralive-gtavity iFv-Crav) cool- 
ing technique, developed by Ray theon 
.md first described bv .Aviviiox Wuuk 
() vdy 29, 1957, p. 74), was aedited by 
Hughes’ K. M. Buatdimui with making 
possible the extremely compact power 
.implifier in the .ARC-68 Rb' translator. 
Unit generates apptoximatclv 1,600 
watts of heat in volnme of onlv 570 cu. 
111 ., Boardinan reported. 

In its simplest form, Fv-Cniv cooling 
unploys air-tight enclosiite for avionic 
.isseinbly vvhicTi is complctelv immersed 
jii suitable llnorocheimevil liquid, le.ii- 
ing small gap between level of liquid 
and top of enclosure. .Avionic beat 
vaporizes liquid, c-.irryiiig heat off in 
form of vapor which comes into contact 
with tO|) of enclosure wliitb i.s cooled 
by ram ait or other exleinal means. Hot 
v;ipor transfers heat to enclosure, con- 
denses, and drops back into the bath, 
Sophisticated Version 

Ihis simple technique cannot be 
used in aircraft that fly in a non-level 
attitude for extended periods, b'eir this 
teason, 1 Kiglics developed a more sopbis- 
tic-.itcd eiidosnre that includes an ex- 
jjaiision cbaiiiber, passive valv ing and 
motor-driven pump. 

Bcxirdiiuin said that Fv-Gtav teeb- 
niqiiE is about 100 times more efficient 
than simple air cmivectiou for trans- 
ferring heat generated by hot-spot com- 


ponentv within the power amplifiet. 
\A itli this technique, many eomponent.s 
can be safelv operated considerably 
above their normal ratings, he said. 
I'or instance, a one-watt resistor can be 
s.ifelv operated at 25 watts, wliilo diodes 
and tubes can be similarly up-rated. 

Present fliiorocheniie.ils ate heavy, 
lioardmaii conceded, but their high 
cooling efficiency still permits sizable 
weight and space saving over pressnr- 
i/eil air cooling. Several lighter-vvciglit 
fluotocliemiculs ate now being devel- 
oped wliicli look pruiitising. Boardmaii 
said. Iliiglics also is investigating the 
po.ssibilitv of vapor cooling and jiiis- 
sibilits' of shifting location of low-voit- 
•ige, temperatme-passive components 
outside tiie litpiid bath to ledncc 
iiiiuiniit of flnorocbeinica! required tor 
immersion, Boatdnian reported. 

‘Cord wood' Construction 

rite .ARC-68 digital converter, like a 
digital conipntcr. is constructed from a 
few widciv used basic circuits, such as 
flip-flo|>s, wliicli lend themselves In 
compact coiisttnetiou and antom.itic 
assembly. 

Hughes employs what it calls “cord- 
vvortl" construction for most of the 
digital |)lne-in modules. This consists 
of two elclicti conductot boards with 
components sandwiched axiallv- be- 
tween. Tlic result is extremdv coiii- 
[lact, lightweight constrnctioii. with in- 
treasetl rigidity provided by axial-leaded 
ciiiupimcnts sen ing as structural mem- 

Cotdwtiocl nrodules ccintaiiiiiig 60 
comiinncnts can he assembled by hand 
in 12 to 15 min. using simple tooling. 
However. Boardmau disclosed that 
Hnglies has demoiisti.ited feasibility of 
mecliaiuzcd assembly, using simple nia- 



iiiorc coiii|iact coiistniction. 

thine, vvbicli Gin rtxlncc fabriGitiou 
lime bv factor of 50 to 60. 

Interconnecting all of the ctirdwood 
modnlev on the baseijoatd into wliicli 
they ping requites some 4.000 wires for 
the -ARC-68 digital converter. The 
modules ate so closely stacked that this 
presents a difficult soldering job. h'or 
this tGison, Hughes has turned to wire- 
wrap technique originally developed by 
liell Telcpliime Laboratories (.AAA' 
March S. 1954. p. 45). 

The .ARC-68 is believed to be the 
first U. S. airlxinic equipment slated for 
prodiielion to use the wire-wrap tex-ii- 
iiiqiic. British have shown an interest 
in wirc-v\ta|i for airborne n.sc. 
Insulation Buffer 

111 .idaptiiig wire wrap to airborne 
use, Hnglies has made one change in 
the nrigiiial teeliiiiqne. Instead of stiip- 
ping msukitiiin off all of the turns of 
wire wrapix'il around the tcnninal, 
Hughes leaves iusul.itioii on first turn 
which acts as buffet tn damp out stresses 
imposed bv vehicle vibration. 

Individual wire wrap operations can 
be accomplished by incinis of a small 
band "gim" produced by fCellcr Tool 
Division of Cardiier-Denvcr Co. How- 
ever, the companv has dev eloped a new 
antoniatie wire wrap macliine for 
Hughes which Gin be operated directly 
fioni pnntbcd tape or by inamial key- 
board for single trial tuns. The niacliinc 
autnuiatically aits wire to the desired 
iengtli, strips insulation off each end, 
forms wire to desired sluqie anel wtaiis 
both ends around appropriate tcniiiiiais. 

Up to 10,000 wires can be placed on 
a 20 \ 20 in. teruiinal board, Keller 
Fool says, a density which would be 
difficult to achieve if each wire bad to 
be soldered. 

Interesting as]jcet of the process is 
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mrc «viap to provide buffer which isolntes 
airplane vibration in flight. 

that Uuglies c.iii go directly from tlie 
Boole-.iii algebra cejuations prepared bv 
it.' design eiigiiiecis to wired terniiiial 
boards witlioiit ever preparing a sclie- 
inatic or wiring diagram. A technician 
n orks from original equation to prepare 
a chart from which another operator 
prepares punched tape that controls 
the wire nrap machine. 

RF Translator 

The ARC-68 Rb' translator, as de- 
scribed by C. S. Root of Hughes at 
Globe-Com, consists of the follou’ing 
components; 

• Control unit, which enables pilot to 
instantly select any one of 20 preset 
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channels. This is similar to coi 
vided for existing ARC-21. 

• Frequency serectoi. which enables 
pilot to select any one of the 34,000 
arailabic cliamiels by rotating five se- 
lector dials. 

• Signal data translator, which includes 
ficqiiency synthesizer, combination re- 
ceiver and clriser, a one-kilouatt liiteat 
power amplifier and low-s'oltage power 
supply. 


• Antenna conjiler and control, devel- 
oped by Remington Rand-Uni\ac, 
which autoniatiailh’ matches impedance 
of aircraft antenna to jjower .miplifier. 

Local oscillator (Vb'O) of the rc- 
ccivcr-drircr is automatically tuned to 
any one of the 34,000 frequencies with 
an accuracy of one pirt in 10 million. 
Root reported. Binarv coded signal from 
the ftcqutncv selector causes a digital 
switch in the srnthcsi/.er to select ap- 
propriate 1 me., 100 kc.. 10 kc. and 
] kc. liarmonics from a 1 tnc. frcqucncs' 
standard oscillator. These arc applied to 
the first, second, third and fourth mix- 
ers, respectively, ssTiirii produces a 100 
kc. intermediate frequency output uTicn 
the local oscillator is properlv tuned to 
same frcqucncs'- A ftequenev and plrase- 
Irrck disCTimin’ator circuit automatic.tllv 
tunes the local oscillator to 1 00 kc. with 
an accuracy of one part in 10 million. 


Rnot said. 

In tlie rccci\er-dri\'cr |3ortion of tlie 
signal data translator, an incoming 2 to 
36 me. signal passes tlirongli a recci' er 
Rl' ampnfier, a transmit-reeeive RF 
amplifier, a rccciscr-mixer where it is 
heterodyned to produce a 1. 730 kc. in- 
termediate fre-qiicncy, flicn through a 
broadband IK amplifier. The 1,750 kc. 
signal tlien goes out to one or more of 
the separate conserter units for de- 
modulation. 

I'ot transmit sequence, the 1,750 kc. 
input signal from converter pisscs 
tlitougli a transmit IF am|)lifier. a 
transmit balanced mixer where it is 
iieleiodyned to ptcrlna' tlie RI-' signal 
tliroiigh the transinit-rcceiic Rb' ampli- 
fier. the transmit output amplifier and 
finallv to the power amplifier. A 1.750 
kc. "tune-up oscillator" is include^ to 

keep transmitter precisely tuned for 
inndulation ssstems which prosidt no 
carrier. Root said. 

The complete signal data translator 




ADVANCED WEAPONS 

broad creative mission 
at Chance Vought 


From Miiiiar}- Asiroonulics 
to ASW Rcsponsifailily. 

Vought studies toward spacecraft 



Elcclro-niechanical Systems EoRineer or 
Specialist. A.E., E.E., or M.E., (advanced 
degree preferred) with at least 7 years ex- 
perience in autopilot, flight control, stability 
systems and inertial guidance systems and 
design work. To make high-level technical 
studies of various control and stabilization 
systems for advanced weapons. 

Radar System Engineer or Specialist. 
A.E..orE.E., ( M.S. preferred) with at least 
7 years asperience in systems and/or design 
for radar and fire control. To make high- 
level studies of advanced guidance and 


Hydrodynamirist. B.S.or M.S. in Engineer- 
ing plus 5-7 years experience in hydrody- 
namics and cavitation of torpedoes and 
other fully submerged vehicles. 

ASW Drlcction Specialist. Physicist or 
Electronics Engineer with sonar or electro- 
magnetic detection experience. Familiarity 
with submarine tactics, equipment highly 
desirable. To devise new methods for sub- 
ntariiie detection, conduct necessary prelim- 
inary analyses, and prepare information 
leading to hardware design for laboratory 


Qualified engineers and scientists who 
would like to join Vaught's developmmt 


A. L. Janett, Manager, 
Advanced Weapons Engineering, 
Dept. M-29 



AVIATION WEEK, D< 


29, 1958 


dy nam'ic: 


Vought Vocabulary 

a manned weapon for space-edge duty 

designed in the image of a champion 


With Chance Vought’s new F8U-2 Crusader, America’s 
defense strengtli rockets to the threshold of space. This 
Navy fighter has the speed, range and staying power to 
master the upper atmosphere. A manned aircraft, its 
pilot brings Iniman intelligence to an advanced aerial 
weapon whose capabilities outstrip those of ordinary jet 
fighters. .At his command, this lethal weapon can hide 
and seek . . . strike and strike again. 

On its first flight, the F8U-2 easily beat the fastest 
official speed of the record-breaking F8U-1 Crusnrfer. 
It climbed to heights reached a few years ago only by 
rocket-powered research craft. It carries advanced fire- 
control and radar systems, and awesome armament: 


20 mm cannon, 2.75-inch rockets, Sidewinder missiles. 

The dynamic design of this new carrier-based fighter 
is a proven one . . . incorporating the finest features of 
the celebrated F8U-1 Crusader, already giving Navy 
pilots unmatched air/sea strength. 

Scientists and en{pnecrs; pioneer with Vought in new mis- 
sile, manned aircraft, and electronics programs. For details 
on select openings write to: C. A. Besio, Supervisor, 
Engineering Personnel, Dept. M-29. 
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weighs 7s Ih.. measures approximate!' 
9i X 101 X 20 iii- 

Tlic converter whicli provides soicc 
leodiilation-demudiiiatioii fuoctiun fur 
tlie ARC-68 «as described at Globe- 
Com hy R, /. Kircher of Hughes. 

One interesting operational feature is 
tlie ability to transmit two sidebands 
sinmitancoiisly witli caeb carrying differ- 
ent messages. Tliis could permit, for 
example, two new members to talk 
siimiltaneousl) «itb two different peo- 
ple oil the ground during a single brief 
traiisniission. 

Crystal filters are used in fbe con- 


lerter to select the iipixtr or loner 
sideband. 

\\’hcn dual channel single side- 
Ixmd optT.itioii is cmploied, fbe out- 
put of the two filters is coiiibiiied, 
with the l.TsO he. carrier suppressed 
more than -10 dh., Kircher reported- The 
1.750 kc. carrier used in the converter 
is derised from the same 1 me. quart/ 
ctistal fteqiieuci' standard used bi' the 
Rk' translator. 

Complete voice comerter in a shock 
iiioimkid package, including the asso- 
ciated control box. neighs approxi- 
mately 16 lb. 



SEMICONDUCTOR switch is said to o|ieialc in ahmil O.OS inillimicrosccnuds. Increase 
ill voltage at point A initiates avalanche effect tliraugli junction B to ba.se material C. 
Device has been dcvcloiied bv Sperry Scniiconductor Division of Siicrry Rand Corp. 

High-Speed Switch Device Tested 


A new semiconductor switch tliat 
utilizes the avalanche effect to achieic 
'.nitching speeds said to be about 100 
times faster than those attainable with 
the best such devices available today has 
been anuoiinced bv the Sperty Seini- 
einiduclor Oiiisiun of the Siierrv' Rand 
Corp. Snitching time of the deiice has 
been calculated to be about 0.05 milli- 
microseconds which i.s hvice as fast as 
can be nic-jsured nith the most ad- 
\anced laboratory instruments. 

Only a few hundred of the desices 
have been pnxluced on a pilot mainifac- 
nuing line to date, but Sperry scientists 
believe them to be promising enmigli 
to constitute a basic building block for 
improving accur.icv-, speed and range in 
navigation and guidance of missiles and 
S|Mcc vcliicie.s. 'nieir application in 
verv high speed computers conceivably 
could compress one contimums war of 
computing time with present conqnvters 
to onlv- three days, they sav. 


'Htc dev ice which was developed w ith 
the assistance of the Uiiivae Division of 
Remington Rand lias already Ix'cn cm- 
plovcd in new coiii|)iiter logic circuits 
operating at 100 me. clock si>eeds. 
where they were said to operate very- 
much faster than any of the computer's 
other components. 

I'he semiconductor allov junction 
comprising the working clement of the 
.switch is formed by fusing a small flake 
of aluniinuin to a silicon base. The 
avalanclie effect takes place entirely 
within the jnuctioii l.iver and operation 
of tlie switch depends on rontroHing 
the eimditiinis for penetration of the 
lattice of tlie junction atoms and knock- 
ing planctarv electrons from the atoms' 
shells. 

The junction layer blocks the flow of 
current until tri^ered by a "bit" of 
computer information in the form of a 
voltage pulse. The increase in voltage 
accelerates one or iiiore of the electrons 


to speeds sufficient to knock new elec- 
trons out of the atomic shells. These 
in turn accelerate and knock more elec- 
trons free. K.ich electron creates a di-ain 
reaction or "inicroplasnia" which al- 
most instantly spreads throughout the 
laver and carries current aaoss the 
junction, turning tlie switch "on." 

A decrease in voltage immediately re- 
duces tlie speed of the elections so that 
they no longer free otlier electrons. The 
current-carrying plasma is swept out of 
tlie layer and current flow ceases, return- 
ing tlie switch to the "off" condition. 

,\ctuallv. as tlie electrons and holes 
that comprise the carriers ionize sec- 
ondaries— that i.s. knock electrons free 
from the .silicon atoms— clectron-hole 
pairs arc created, with the electron 
lx.'ing accclcr.ited in one direction bv 
five increased voltage and tbc bole being 
accelerated in tlie otlier. 

Airborne TV System 
Evaluated by Na>y 

Dallas-All airixinie television surveil- 
lance svsteni nriginally designed for the 
Navi- by Temco Aircraft Corp. as a 
missile terminal guidance .system is be- 
ing evaluated for rccomiaissaiice use. 

Called Alpha b\ Temco. the system 
lias been deliverci! for evaluation at 
Naval Air Test Center, Patuxent River. 
Md., as an airborne television tecon- 
naissiiiict system (.^\^' June 9, p. 70). 
It is used with a video tape recorder dc- 
vx'loped by Mincoiii, a division of Min- 
nesota Mining & Manufacturing Co. 
Recorder permits review of data vs ithout 
the trouble of developing film. 

Used as a recomiaissancc s^-stem. Al- 
plva is liniiscd in a pod slung under an 
aircraft wing. Transmitting convponcnt 
iv .84 in. in diameter and 105 in. long. 
I cmco said tliat one of tbc units has 
mil 1.000 lit. ill laboratory tests- 

\\licn used for terminal guidance, 
.-Upba sends an image of the terrain to 
a contriillcr. -As the we-a|3on nears its 
target, its course is guided by radio sig- 
nals transmitted b\ the controller 
vv-.rteliiug a television receiver in his rc- 


Microwave Polarimeter 
Technique Developed 

Simple iiiicrowave ]iol3rimctcr tccli- 
nique which |3cniiits iiisWntaneous mea- 
snrcmeiit of polarization characteristics 
of electromagnetic wave has been devel- 
oped liv Naval Research !.aboratoty-. 

,\ii iT-iinge report describing tecli- 
iiique, identified PR 151 1 1 1, is available 
for 50 cents from Office of rechnical 
Services. Commeree lOcpt.. \\'ashingtiiii 
25. I"). C- .'\lso available, a 19-page re- 
|)(irt on dieleetrie-filled vvavegnide de- 
velopment, identified PR 151215. priced 
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FLUX valve (diicctioii-scnsing device) is mounted on snivC'Ot's bipod at right. 


Electronic Calibration System 
Reduces Compass Heading Error 


Great Neck. N. Y.— Mlcctroiiic com- 
pass calibration system that can reduce 
magnetic beading errors to 1/10 deg. 
has been tested on a missile and scveni! 
jet powered aircraft bv Sperty Gyro- 
scope Co, 

New system, the company s.iid. can 
diminate present practice of physically 
lofating tbc aircraft around a compass 
rose painted, or installed, on a ramp, 
vvliich reportedly makes it difficult to 
reduce Iic-ading errors to less tlian 1 
deg. Klcctronic equiiinient involved 
weighs about 90 lb. 

Sperty said the electronic system 
nvakes it possible for two persons to 
c.iblirate a compass svstem in 2-5 Ivr. 
(AW Aug. 6. 1956. p. 505). Present 
methods involve up to five crevvinen 
working up to 8 hr. 

In effect, tbc svsteni alUivvs a line 
maintenance man lu rotate the earth's 
magnetic field around a parked aircraft 
for precise check of compass accuracy. 
System was developed for U.S. Air 
I-'orce under sponsorsliip of AX'rigiit Air 
Development Center. 

Sperrv device lias been usctl to c-ali- 
biatc the compass system of the North- 
lop Snark sutfaec-to-surfacc missile and 
on aircraft including Boeing's B-52, 
KC-155 and B--i7. the Convait l•■-102 
and the Martin B-66. 

Sy.stem works this wav: 

• Direction-sensing device, c-allcd a flux 
valve, is placed in small turntable 
mounted on a surveyor's tripod to align 
valve with the earth's maguetic north 
and to determine neccssarv electric cur- 


rents needed to cancel out tlie natural 
local magnetic field. Valve them is re- 
installed in the aircraft and aligned 
optieallv. 

• Electrical console, operated by crew- 
man in the cockpit, is connected by 
cable to the compass svstem. Operator 
tlieii .switches the console to e-ach of 
2-1 niagnctic headings (each 15 deg, of 
a circle); console provides voltages and 
resistances necessary to artificiallv 
change magnetic he.idiiigs. Compass 
errors are noted by a console metcT. 
■ Eield iiionitoc, a transit modified to 
inclodc a direction sensor, is used 
tliroughout the procedure to detemvine 



CONSOLE changes headings attificijlly 


direction of flit nwgiietie field about 
tlie aircraft and to measure anv field 
cliangcs that occur during tive actual 
calibration. 


4; FIITER CENTER 4 

I ' 

fpollovving iTems are based on papers pre- 
seiilee) at recent Secniid -Vational Cniitcr- 
ence on Global Commuiiic-itiiins held at St. 
Petersburg Beach, Fla.) 

► Novel UIII'' Receiver-General Elec- 
tric has developed supprcsscd-carricr 
double-sideband receiver, AN GRC-8S 
(XW-l) which operates in ultra liigli 
frequency lUHl') band, eliminating 
Doppler shift problem.s encounttred 
with suppressed carrier single sideband. 
Developed under Rome Air Develop- 
ment Center sponsorship, the CRC-SS 
uses SMichronous detection principles 
developed earlier bv GE for HI' baiid- 
.A)jplication of technique to Ullb' band 
opens a new door to application of 
phase-shift telemetry for missiles and 
siitellite.s and more dependable voice 
or dat.i-iiiik air-to-air and air-to-ground 
comnuinieations for high-speed aircraft 
and manned orbiting vehicles, accord- 
ing to Robert II. Wood and William 
P. Wlvyland. co-autbois of tbc paper. 

► New Obslacie-Gaiii Data-Reeent 
tests have disclosed that up to 5 5 d!i- 
giiiii can Ix' obtained in momifainoiis 
area pro|)agatioii over sniootli earth 
|Wtlis in tlie 50 to 500 me. band 
tbrmifli use of obstacle or knife-edge 
diffraction principle, it was reported in 
)j.i|)ci jointly autliored by Raymond K. 
laicv. Cliesfer E. .Sliarp. .Army Signal 
Corps and Samuel R. Bradsliaw, AIo- 
forola. Interest in tire long-known pile- 
nomena was s|3utred hy experieiiee in 
mounfaiirous areas of Korea where ra- 
dio stations whose antennas were hi- 
c-.ited contrary to sbndaid pr.icticc 
actually achieved far superior range and 
reliabilifv. Recent tests conducted in 
mountains of California slrovv the ob- 
stacle gain c.iu be obtained over wide 
frequency spcctruiii. from 50 to S.500 
me., as long as diffraction angle is less 
tivan six degrees, autliors reported. 

► Meteor Burst S|Kcd-llii Urged -Re- 
cent meteor burst comniuiiications 
tests, in which teletype clraractcrs were 
transmitted over s6o mi. dist.iiice, 
suggc.st that data cm be transmitted at 
SO times normal rate, compared to 
.speed-up factors of 20 to 50 used in 
early meteor hurst systems, according to 
Robert J. Carpenter and Gerard R. 
Oclis, National Bureau of Standards. 
Using speedup factor of 40, NRS tests 
achieved daily average ch.iimel capacity 
of about 40 words per minute with 
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►Jam-Resistant Multiplexer— The 
l’CC-17 univctsal multiplex equipment 
being developed by Lenkutt Electric 
Co. for Air I'orce, will be designed to 


Expansions, Changes 
In Avionics Industry 

Spectracojt, !nc., is name of new 
company in San Etancisco area which 
will specialise in \acuum deposition of 
extremely thin films of inet.illic and 
non-conducting materials. Company is 
headed by John R. Jennings, with .\1- 
hett A- Kusch, Jr., as production man- 
ager. Company’s address; 248 Harbor 
Blvd., Belmont', Calif. 

Other recently announced expansions, 
changes in the asionics field include; 

• Motorola is building new 7,000 sq. 
ft. flight test facility at Riverside (Calif.) 
Municip.ll Airport, near its Systems Re- 
search Laboratory. 

• Fairchild Semiconductor Cotp. will 
build new 65,000 sq. ft. inanufacturing 
plant in Mountain View, Calif., near 
its present 20,000 ft. facility at Palo 
Alto. W'licn new plant is completed in 
May, Palo Alto facility will be devoted 
to research and deiclopmcnt. 

• Systron Cotp. has moved to new 1 5,- 
000 sq ft. plant at 950 Galindo St., 
Concord, Calif. 

• Standard Electromagnetics, Inc. has 
moved into new 20,000 sq. ft. plant 
at AN’alkcrsville, Md. 

• Electrosolids Corp. has moved into 
new plant at 15745 Saticov, Panorama 
City. Calif, 

• Magnetic Amplifiers, Inc., New York 
City, lias acquired new building which 
increases coinp.iny's manufacturing 
space by 40%, bringing total to 55,000 
sq. ft. Main offia-s are at 632 Tinton 
Avc. 


► Big Tum-Out-Closc to 1.000 persons 
attended the Global Communications 
Conference, despite transportation dif- 
ficulties resulting from Eastern .Ait 
Lines strike. Next Global Conference 
is tentativclv scheduled for summer of 
1960 at San Francisco, 


Glass Used in Printed Circuit Production 


Jupiter Guidance 


Configurations of major elements of inertia! guidance system for Jupiter intermediate range 
ballistic missile are shown by full-scale classiooiu training models produced by Ford Instru- 
ment Division of Sperry Rand which manufactures the system. Shown (I. to c.): lateral guid- 
ance computer, iiivetlet-rcgulalor. servo loop amplifier, programmer, control computer, 
slaiit-iangc computer and gyro-stabilized platfomi. CoiuputcTS are of analog type; stabilized 
platform employs air-bearing gyros. Jupiter guidance is an outgrowth of a system originally 


character error rate of about 0-0055. 
With improved control system for start- 
ing ;iiid stopping transmission, NBS 
scientists Ijclievc speed-up of S0;1 is 
fensible. Use of split-beam antenna 
pattern, NBS tests indicate, is superior 
to single-beam pattern because it can 
observe more usable meteor trails and 
also increase the signal to background 


► Miilti[>ath Protection Technique- 
Promising technique for minimizing 
multipath distortion in meteor hurst 
communications was described bv 
Thomas G. Knight. Rome Air Devel- 
opment Center. 'I'echnique uses syn- 
chrimou.s RK coding system in which 
transmitted bits ate spread out in both 
frequency and time m a pattern such 
that multipath distortion on a particular 
frequency is allowed to dissipate before 
tlut particular frequency slot is used 
again. In the meantime, othor fre- 
queiicy-tiinc slots arc being used. Onlv 
penalty is need for greater bandwidth 
vviiicli docs not appear severe Isccausc of 
high signal-to-noisc ratios available with 
meteor burst, Knight said. 


operate without synchronization with 
other tcmiina! station in certain tactical 
situations or where it is being subjected 
to enemy jamming, it was reported in 
paper by David A. Bone, Rome Air De- 
velopment Center and Nonnan N. 
Epstein of Lenkurt. The b'CC- 17, which 
will provide for 600 chaimel.s and be 
transistorized, is expected to find ex- 
tensive use in USAl’’s 456-L global 
communications system. 


NEW AVIATION PRODUCTS 


Thank You, Again 


Taean Simulator 


Portable test iustnunent, designed to 
test airborne Tae.ni or DMET equip- 

fvvci 0^ the 'no' Tacitii cluinnels, 
Simulatiir. designated lILI-119. per- 
mits range and Ix-aring thecks, coding 
and decoding and <)|)cniting frequency 


Ejection Seat Simuiator 


for the biggest 




rie.il design that tends to lessen thermal 
shock pruhlenis. 

General Electric Co.’s Aircraft Acces- 
sory Turbine Dept., Lymi, Mass. 


checks, and enables the user to measure 
peak |)invcr and receiver .vensitiv itv. 
instrument, measuring SJ x 12 x 181 in. 
and weighing approxiniatclv 33 lb., can 
function as a laboratorv signal source 
or as a go, no-go clieckoiit device on 
the flight line. 

TIoflman Laboratories Division, 3740 
Grand Avc., Los Angeles 7. Calif. 

Aircraft Oil 

Detergent-dispersant for reciprocat- 
ing aircraft engines is said to reduce oil 

giiies clean. ' 

.\eToslidl Oil W is described as a 
uim-asli, detergent-dispersant oil for 
both large and small piston engine ,iir- 
emft and lielicoptor.v. Produced in 
Grades 80 and 100 viscosities, the oil is 
said to have miilti-visciisity characteris- 
tics, eliiiiinatiiig the need for seasonal 
grade cliaiigc.v. 

Shell Oil Co-. 50 5\'. 50th St,. New 
York 20, N. Y. 

Kot'CoId Gas Servo 

Gas servo for high temperature and 
radiation environnieiits is disigned for 
operation near rocket engines, in re- 
entry devices, high speed aircraft and in 
areas of high mielc.ir radiatioii. 

Unit, a force servo with position and 
velocity fecdiack, can be used with a 
solid propellant hot gas or stored cold 

e s energy source, .\dvantages claimed 
r the servo include; high frequency 
response througli pressure-tvpe control; 
electrically controlled daui|)iug; adjust- 
able stiffness and accuracy cluiraeteristies 
without change in hardvv-.ire; popiset 
valves which uiiniiuize leakage and sen- 
sitivity to contaiiiimuits, and svmmet- 


Mobilc tniiuing unit provides pilots 
of Convair l''-106 jet interceptors with 
emergency escape procedure training. 

Trainer, built to Comair specifica- 
tions, penuits training in functional 
operation only. Pilot’s seat rises I ft- 
to simulate ejection. .Air Defense Com- 
mand will airlift 16 ejection seat simu- 
lators to its interceptor liases. Simula- 
tor, in addition to training pilots, mav 
be used to train ground crews in cjec- 

Horkev-Moorc Associates, I'otrancc, 
Calif. 


Vibration Tester 

High force vibration tester is designed 
to test components of higli .Mach air- 
craft and space vciiiclis at North .Amer- 
ican Aviation, Inc. Model W-2n00 
llydra.sliaker” is an ekctroiiicallv con- 
trolled. hydraulicallv driven unit ca- 
pable of blocked force outputs to 24.000 
!h. and 2,000 cps. 

AVyk- Mamifactiiiing Corp., F.l Sc- 
giindo, Calif. 



sales year in 
the history of 
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MS 760 Shows Business Plane Promise 



B\' Ro])crt I. Stanfield 

New York— T’rmisitioii in Beech Air- 
craft’s |)rcsMirized. 400-iiiph.-plus Mor- 
anc Saciliiicr 7fi0 four-place cxeciiti\'c 
twill-jet aircraft will pose few |)roblciiis 
for bminess-coinmetcial pilot'., a flight 
cvaliiiitioii bv Avt.siios W'i'KK intli- 
cated. Ilie com|xict and fast l''rench- 
biiilt aiqjianc has the control feel of a 
light to niedioni piston engine twin; 
pcrfornunct-wise there is no compari- 
son, e.Mcept for approach speeds, aloss- 
flight characteristics and stall docility, 

IX'signed and built in h'rance, the 
airplane is marketed in North America 
tluongh Beech (AW Mas 9, 1955. p. 
22), Basie price is S210.000. including 
ground handling equipment, tools, 
spares, pilot and mechanic check-out, 
and delncrs . 

NhS T60 is |)ossercd bv tsvo Turbo- 
mec.i Marbore 2C jet engines with 
maximum continuous ratings of SSO lb, 
static thrust each (22.600 rpin.) at sea 
level. Dry weight of each is 144 lb, 
I'lngincs haie a onc-stage centrifugal 
com|sressor, nne-stage turbine, centrifu- 
gal injccHon. conihu.stion chamber, 
idling S))ced of 6,000 qmi.. startcr. 

Kmpls weight of the ,\1S 760 is only 
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8EECH marketed MS 760 400-iiipli.-plus tnin-je-t has a span of 33 ft, 3 in, hciigtii is 32 ft, 11 in. M'ing area i.s 193.9 sq. ft. Four place^ 
witli tip tanks full, wing Inading is 39,8 Ib./sq./ft. .Maxinuiin gross uciglit is 7.300 lb. Maxiiiiuin range is 820 naut. mi. 


TURBOMECA Marbore 2C engine is rated at 880 lb. static tlimst at sea level. Maximum 
rjim. is 22,600. Idling speed is 6.000 ipm. Drv weight is 344 lb., plus or minus 376. 
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Top*ronking angin«er giving a promising nowcomer some prociicol 
informoiion oboui one oi AC‘s high oliiiude pressure chambers. 


How far can an engineer go at AC ? 






Gun*B«m^ltecl 






Thol depends on your aspirotions. Do you woni long.ronge security? 
Diverse assignments? Professiono! status? Intriguing locotion? A top 
manogement position? It's possible to find oil of them at AC— the Electronics 
Division of Generol Motors. One thing is sure — if you ore o graduate 
engineer in the electronic, electrical or mechanical fields— you eon go 
places of AC, becouse AC is going places, AC is in the instrumentation 
business. And there ore virtually no limits to the projects ond problems 
— both military and commercial— to which AC con opply its top-flight 
personnel and world-wide facilities. Today AC builds the AChiever— 
inertial guidance system for some of the world's leading missiles— plus 
a wide variety of other electro-mechonicoi, optical and infro-red devices. 
Tomorrow AC may build inertlol systems for commerctcl oircroft and 
ships at sea as well as automotive electronic components. This is the kind 
of opportunity you should look into— todoy. Just write the Director of 
Scientific ond Professional Employmenti Mr. Robert Allen, Ook Creek 
Plant, Dept. D, Box 746, South Milwoukee, Wisconsin; or Mr. M. Levett, 
Dept. D, 1300 N. Dort Highway, Flint 2, Michigan. It may be the most 
important letter of your life. 


AC SPARK PLUG THE ELECTRONICS DIVISION OF GENERAL MOTORS 




T.2S0 lb., with cquipiiieiit. Current 
iiiiixhmiin gross wtiglit, >vitli tip tnnks. 
is 7.500 lb. Civil .Acronnutics .Admin- 
i'tration nniv boost tlii.s figure bv 100 
lb. 

Tohil of 575 g.il. of flic! (JP-! or 
JP-41 is contained in a 251-gal. fuselage 
tank and two 62-gal. wing tip tiinks. 
Maxiimini range is S20 naiit. mi- 
Scrvice ceiling is 52,800 ft. C.A.A limit 
ceiling is 25.000 ft. 

Osurb.inl period of current engines 
is 500 hr. C.AA lias increased this to 
-fOO hr. in upcoming production air- 
cnift. 

By comparison, tlic I'rciicli liavc 
set 500 lit. for overhani. If no jet fuel 
is mailable, airplane can operate on SO 
or 100 150 octane gasoline for 50 hr. 
of the airrent 500-lir. period, accord- 
ing to Beech. 

MS 760 Performance 

Key features esidenced during .Avi.s- 
iiox AA'kkk Biglit evaluation included; 

• Small field adaptabililv. .Vt takeoff 
gross weight of about 6.020 lb., info a 
12 kt. wind, MS 760 flew itself off at 
S5 kt. within 2,000 ft. Normal 100 kt. 
approach, full flaps (55 deg-), resulted 
in touchdown at 80 kt. and landing toll 
of less than 2,000 ft. 

• Rate of climb, .At full throttle— 22,600 


rpin,— the airplane a.scendcd initially at 
■1,500 fpm. Indicated airspeed in the 
climb svas 215 kt. Tailpipe teinpcra- 
tnre was 600C. .At 7.000 ft., the rate 
of climb was 5.000 fpm.; at 15.000 ft,, 
2.000 fpm. 

• Cniisc and single-engine, .At 16.000 
ft., pnlliii| 21.500 rpin.. the twin-jet 
indicated 265 kt. for true ait speed 
(T.AS) of 5-15 kt. or 595 mph. With 
feet off the mdder pedals, the left en- 
gine was cut off. Tlierc wa.s pcactically 
no yaw. With no increase in power, 
airspeed slowly dropped off finallv to 



SPEED hiukcs ace electrically eaiitinlled. 
Upper jilate opens toward the rear. 59 deg. 
Lower plate o|>ens toward front. 65 deg, 


hold at ISO kt. indicated for T.AS of 
252 kt. or 267 mph. 

• h'light comfort. This is a quiet, com- 
fortable airjshtne witli no sibration ap- 
)>arent- .At cruise tlic sound was similar 
to tliat of a sailplane swishing tlirmigli 
the air. Cabin is pressurized and air 
coiKlitioned In hot air bled from engine 
compressors. Cabin pressure cqual.s out- 
side pressure from zero up to 6.500 ft.; 
holds to latter figure to an ;iltitnde of 
16,000 ft. .Above 16,000 ft., the cabin 
pressure equals outside pressna- pins 
5.5 psi. (constant differential pressure). 

lire air|)lanc flown bv .Avi.uiOn 
Week pilot was NS-IJ, No. 6 off the 
Mocanc-Saulnicr production line. Ltp to 
20 have now been rolled out at the 
French plant. .Accompanying this pilot 
was Tom Gillespie, sales engineer for 
this Beech project, and one passenger. 

Clean looking airplane sits clo.ve to 
Ihe gtmnid, maxinnim height to top of 
vertical stabilizer being 8.5 ft. Tail unit 
is T'-shaped, horizontal stabilizer being 
attached to top of vertical stabilizer. 
Rudder is of standard construction with 
thick. U-shaped trailing edge. It is 
statically balanced bv a metal weight, 
attached in front of the upper hinge 
beating and moving through the verti- 
cal stabilizer. 

Wing is made up of two outer panels. 


Thank You, Again. 



for the biggest 


sales year In 


the history of 
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each iittaclicc} to a center section con- 
structed integrally with the fuselagc- 
'ITre outer panel lias a single spar to 
carry bending loads and a torque box 
between the tnain spar and the tear 
spar. The rear spar docs not carry 
bending; merely closes the torque box. 
Each panel is attached to the fuselage 
by three bolts (t«o on front spar, one 
on rear spar) and one pin (at leading 
edge). 

hour place, «itli tip tanks full, wing 
loading is r9.8 Ib./sq.'ft. With tip 
tanks emptv, wing loading is 36-6 lb./ 
sq./ft. 

'ITie static balance of the ailerons, 
on the wing trailing edge, is provided 
b\’ a metal weight attached to the nose 

the aerodynamic balance, located in 
front of the hinge line. A fabric seal 
is attaclicd to the balance nose and to 
the rear wing spar. The nose balance 
mo'cs between the upper and lower 
skins of the tear part of the wing. 
Only the left aileron has a trim tab. 

Elcs-ator also is of standard con- 
struction. It is staticalls- balanced bv 
metal weights attached at the front of 
tilt aerodynamic horn balance. The 
horizontal stabilizer angle is adjustable 
in flight. Tlicrc is no elcs'ator trim 
tab. 

Canopy of tlic MS 760 is construc- 
ted of liigh-iinpact-rcsistant Plexiglas. 
Access to tlie cockpit is by a small 
entrance ladder. Canopy cannot be 
closed until entry ladder is stowed 
(inicroswitch in closing circuit being 
controlled by tlic ladder). 

The cockpit is plush, roomy and com- 
fortable. Leather-cos'cred front and 
rear seats ate fixed. Back of the front 
seat is detachable. Back of the rear 
seat is made up of the rear pressure 
bulkhead. Hie seats are neither ad- 
justable nor cjectablc. 

Boggage Space 

Ba^age may be carried under rear 
.scat and in fuselage compartment aft 
of tlic cabin- Kormer embraces area 36 
in, wide by 25 in. long by 9 in. deep. 
Rear compartment, which will be ex- 
tended to file next bav in future 
deliicrics, presently takes m an area of 
22 in. wide bv 23 in. long by 15 in. 

(ipeuing and closing control of the 
canopv— made up of a fixed windshield 
and a sliding canopy cover which opens 
toward the rear— is elcctronKxrhanical. 
Manual control permits opening in 
case of electrical failure. Exterior fold- 
ing handle opens and closes the canopy 
when the airplane is parked. The wind- 
shield is equipped with adjustable blue 
sun shades; canopy has adjustable cur- 
tains on side windows. 

Instrument n.iiicl consists of a left 
and right fliglit panel, and centered 
engine panel. Radio-nav igation controls 
arc located just to the tight of the 


70 


AVIATION WEEK, Oe 


sf 2», 1953 


engine instruments and on the lower 
pane! adjoining center power controls. 

Flight instruments include acceler- 
ometer, radio-compass indicator, clock, 
airspeed, artificial horizon, rate of climb, 
triple indicator giving aileron tab, hori- 
zontal stabilizer and flap position, altim- 
eter, gyromagnctic compass and turn 
indicator. 

Engine instruments include jettison 
valve control, fuel gage and flow meter, 
tachometer, tailpipe temperature in- 
dicator, oil pressure switch, engine fire 
warning light. 

Left lower panel scats gear indicator, 
cabin pressum indicator and pressuri- 
zab'on warning light, temperature gage, 
radio switch box. oxygen control and 
cabin ventilation. Right lower panel 
contains circuit breakers, battery switch, 
pnerator switch and warning light. 

Gear Switches 

Landing gear, dive brakes and flaps 
switches ate located on console on left 
side of cockpit, adjoining pilot's scat. 

night controls arc diuil, embracing 
figlitcr-typc sticks for longitudinal and 
lateral control, and adjustable rudder 
pedals. Linkage is rigid tvpe, vvitli piisli 
rods, torciuc shafts and links. Switch 
on top of left stick controls longitudinal 
and lateral trim. Rudder pedals are 
adjusted via a small wheel located below 
instrument panel at the center of each 
set of pedals. Right-Iiiind rudder pedals 
;md stick can be disconnected. 

Dual power controls arc located on 
quadrant centered below engine instru- 
ments and on console on left side of 
cockpit. 

Normal starting is made on the air- 
plane’s battery. Turbine starting pro- 
cedures arc relalivelv simple and quick, 
W'ith electric boosters on, the left 
starter was engaged until the tachome- 
ter sliowed 1.000 rpni. Ignition (light- 
ing button) was squeezed and fuel cock 
advanced all in one motion and licld 
until tail pipe temperature was indi- 
cated. The starter vv-.is cut at 5,000 
rpin. and ignition released; same pro- 
cedure was used for right engine. 

Taxi and Takeoff 

Nose wheel steering is linked to rud- 
ders, and the airplane moved along at 
a good clip at 1 1,000 rpm. Before take- 
off. the nose was trimmed a shade high 
and 17 deg. of flaps lowered. 

With three of us ahaard, and about 
150 gal. of JP-4 in main tank, the air- 
plane, with equipment and light bag- 
gage. grossed out at about 6,020 lb. Sea 
level pressure was 29.90. Outside air 
temperature was 47h'. Field elevation 
at MacArthur F'icid is 98 ft. Wind was 
from the west-northwest at 12 kt. 

MS 760 took tlie runway immediatciv, 
no warm-up being ncccssarv, \\’itb 
brakes locked, tluottlcs were advanced 



Beech MS 760 Specifications and Data 

SPECIFICATIONS; 



Horizaiital stabilizer surface 
Empty weight (as equipped) 
Maximuni gross weight . . . . 


33 fL 3 in 
32 ft, U in 
8 It. 6 in 
193.9 sq. ft 
16.42 sq. ft 
32.11 sq, ft 
4,280 lb. 
7,500 lb. 


Track 

Wheel base 




Fuel (total of 375 
Fuselage tank . . 
Tip tanks .... 
Oil capacity . . . 


251 

124 


gal. 

gal- 

6^1- 


Powerplant: two Tiirbomcea Marboic 2C jet engines with maxiinum continuous rating 
of 880 !b. static thrust each (22.601) ipiii.) at sc-a kwcl. 


PERFORMANCE: 





CAA limit ceiling 

Tliiic to climb to 25.000 ft 

Rale of climb (22,600 rpm.): 

Sea level (at 230 kt. IAS) 

15,000 ft. (at 200 kt. IAS) 

Rate of climb, single-engine (22,600 rpm.); 

Sea level 

8,500 ft- 

Stall speed (clean) 

Stall speed (dive brakes extended, flaps 55 deg.). 



ind) . 
lind) 


7,500 Ib. 

380 kt. (410 mpli.) 
32.800 ft. 

25,000 ft. 


2,400 fpni. 
1,300 fpm. 

600 (pm. 

100 fpm. 

97 kt, 

83 kt- 

820 naut. mi. 
675 naut. mi. 
2 hr. 45 min. 
2,460 ft. 

2.115 ft. 
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For Peaceful Purposes and the Benefit 
of All Mankind The National Aeronautics 
and Space Administration Announces 
its Authorization by the Congress 
of the United States 



To Direct and Implement U.S. Research Efforts 
In Aeronautics and the Exploration 
of Space 


“The aeronautical and space activities of the United 

Slates shall be conducted so as to contribute materi- 
ally to one or more of the following objectives: 

(!) The expansion of human knowledge of phenom- 
ena In the atmosphere and space; 

(2) The improvement of the usefulness, performance, 
speed, safety, and efficiency of aeronautical and 
space vehicles; 

(3) The development and operalion of vehicles capa- 
ble of carrying instruments, equipment, supplies 
and living organisms through space; 

(4) The establishment of long-range studies of the 
potential benefits to be gained from, the oppor- 
tunities for, and the problems involved in the 
utilization of aeronautical and space activities for 
peaceful and scientific purposes; 

(5) The preservation of the role of the United States 
as a leader in aeronautical and space science and 
technology and in the application thereof to the 
conduct of peaceful activities within and outside 
the atmosphere; 

(6) The making available to agencies directly con- 
cerned with national defense of discoveries that 
have military value or significance, and the fur- 
nishing by such agencies, to the civilian agency 
established to direct and control nonmilitary aero- 
nautical and space activities, of information as to 


discoveries which have value or significance to 
that agency; 

(7) Cooperation by the United States with other 
nations and groups of nations in work done pur- 
suant Co this Act and in the peaceful application 
of the results thereof; and 

(8) The most effective utilization of the scientific and 
engineering resources of the United Slates, with 
close cooperation among all interested agencies 
of the United Stales in order to avoid unnecessary 
duplica tionofeffori, facilities, andequipment. 

The excitement, the importance, and the scope of 
the National Aeronautics and Space Administration 
are apparent, we believe, from our enabling act. 
Career opportunities at NASA are as unlimited as 
the scope of the organization itself. 



Langley Research Center, Hampton, Virginia 
Ames Research Center, Mountain View, California 
Lewis Research Center, Cleveland, Ohio 
High-Speed Flight Station, Edwards, California 


(Posilions art filled in accordance Mill Acronaiilical Research Scienlisi Announcement 61 B) 


NASA National Aeronautics and Space Administration 


t(i the .xtiiiJ and giigcs checked. Read- 
ings were in the green, and the hielioiii- 
eter indicated 22,600 rpm. Btakes wetc 
lelciised and the aiiplime mo\cd swiftly 
down the tunway- 

Rudder tras cl is 21 deg. left or right. 
Control w-.is effective at 60 kc.; at S5 
kt. nose wlicc! was raised and we were 
airborne, in about 2,000 ft- Gear ic- 
traction takes about I 5 sec. Airspeed 
ljuilt up quickly past ininiiiunn control 
speed of 110 kt. Flaps were mised at 
HO kt. with little sink, .\irphiiic was 
nist bcvoiid boiuidars markets when 
tionnal climb was irtitiated- Speed was 
215 kt. Rate of climb, at full tluiittle, 
4,501) fpin. fail pipe temp, wus 600C- 

Tlic MS 760 has a firm, smooth re- 
.•ponsc to control ptcssiites and i.s not 

plane qriickiv frimineel up sia switcli 
button on the left control stick for 
hands-off ascent. W'c were quite com- 
fortable in tire ))rc.ssiitizcd and air-con- 
ditioned calriii. 

Climbing through 7.000 ft. mir rate 
of ascent was 5,000 fpin, .\t 1 5.000 ft. 
tlie rate of climb was 2,000 fpm. Visi- 
bilits was good during ascent. .Litplanc 
was leveled off at 1 6.000 ft. and crossed 
Mitchell AFB, 22 naiit. mi. west of 
takeoff, at this altitude. 

Throttles at cruising idtitude were 
reduced until qjin. indicated 21,500, 
sliglitly ahosc normal cruise r|Jni- of 
21,000. Outside air temperature was 
— 15C. Tail pipe temjjeraturc was 
550C. Airspeed indicated 265 kt. for 
a true reading of 543 kt. or 395 niph, 
Calsin prc.ssna' up to 16.500 ft. indi- 
c-ated 7.000 ft. 

In ca.se of pressurization failure, an 
oxygen Irottlc of 264 gal. (1.73 gal. at 
2,175.6 psi.) is located in fuselage nose, 
salve of wliicli is controlled Iw a liandle 
at tight front seat. The bottle is con- 
nected to four oxygen tcgulators; two 
at the front scat and tsso at the rear 
scat. Demand type tcgulators arc con- 
nected by flexible tubing to Ulmer 
16 Him oxygen ma.sks. 

Aileron control and stability of the 
MS 760 were excellent during turns at 
varying speeds and rates of hank. .Aile- 
ron trascl is 15 deg. 20 niiii. up, and 
7 deg- 40 mill. down. 

Acceleration Time 

In flight, SjH'cd with which power 
controls (throttles) arc mosed is not 
limitexl dne to acceleration control on 
engine. Acceleration time saries with 
speed and altitude. Time to accelerate 
from 17.000 rpm. to 22,600 rpm., at 
4.900 ft., averages 5 se-c. At 13,000 ft. 
time averages 8 sec., and at 23,000 ft. 
ascr.ige is about 10 see. 

•Authorized niaximimi speed of tlie 
MS 760 is limited to 350 kt., which c.ni 
be reached at an altitude conciinently 
with Mach 0.7. Fuel tanks cannot be 
jcttisonexl, but ean be drained in flight 


tlirougli the jettison v'llie. .Average 
drain time is one minute. 

Left engine was pulled to idle at 
16,000 ft., then cut off. No yaw was 
a|>parent. Directional control, witli feet 
remoM'd from rudder pedals, ivas excel- 
lent. No power was applied to riglit 
engine, which held to 21,500 rpm. 
Clcamicss of MS 760 w-as apparent as 
airspeed slowlv dropped to liold cscn 
at iso kt.. of 267 mph. TAS. 

Turns at varying degrees of bank, 
bath left and riglit. posed no problems. 
Tlic aitplimc has no tendency to spin. 
In the event it did, loss of altitude ])cr 
turn is about 1.600 ft. Airspeed was 
reduced to 1 30 kt- for air start, wbicli 
was immediate. 

Speed Brakes 

Normal descent in the MS 760 usu- 
allv is made at 21,000 rpm, at 1.000 
fpin., speed not to exceed 350 kt. Spe- 
cifications call for 2,000 fpm. rate for 
rapid de’seent, at same powet setting 
and airspe-ed limitation. 

W'c got clown faster bv using .speed 
(disc) brakes, Btakes arc controlled 
electrically, with niecliaiiical control 
mailable in eseiit of electric failure. 
Brakes Consist of four meelianical 
plates, one on up|3er surface and one on 
lower surface or each wing. They arc 
located in front of tlic flaps witli liiiigc 
lines parallel to wing axis. U|)pcr jilate 
opens tow-.ird tire rear (59 deg. 30 iiiin,); 
lower plate opens toward the front (65 
deg. 45 min.). 

Rate of descent with s|)ced brakes 
was 4,000 fpni. Airspeed was 200 kt. 

3\’itli full flaps and speed brakes ex- 
tended, airplane will stall at about 83 
kt. In clean configuration, at an alti- 


tude of 6,000 ft., MS 760 stalled at 94 
kt. L\S. 

Safe I'Tight stick .shaker giies ample 
stall w-arning. moderate stict buffeting 
occurring about 5 kt. above stall speed. 
Kxcellent aileron control of the airplane 
was apparent when moderate to steep 
turns were made at just above stall 
speed, stick shaking tliroughout. 'Ihcrc 
w-as no tendency for wing to fall off. 
Docile Airplane 

W'ith throttles to idle, and the nose 
pulled liigh, there was no sharp brc.ik. 
Thc nose dropped straight, aitphuie 
holding level, and shaking stnp|>cd as 
speed increased, nose then pulling up. 
The airplane w-as i|uitc docile. .Alfihidc 
loss w-.is negligible; and wnnld bare 
been nil rvitli applicatioir of power. 

.-Approaching Teterboro. N, J., for 
landiirg. speed was reduced to 1 50 kt. 
Gear sliould Ire raised or lowered at 160 
kt. or less. Speed also airplics to flap 
extension up to 20 deg.; from 20 to 55 
deg. (full), limit speed is 140 kt. 

W'ith si>ced brakes off and gear ex- 
tended, the airplane was flown down- 
wind at 1 50 kt. Base leg w-as flown at 
130 kt,. fla|35 lowered to 17 deg. I'inal 
approach was made at 100 kt., full flaps. 
Effcctis'c aid in holding approach speed 
was safe flight speed control indicator, 
centered abore MS 760 instrument 
panel. Correct S|tted will center \ ertic-.il 
needle. Too low or higli a rate will 
cause needle to deflect left or right, in- 
dicating corrccti'c measures. 

Touchdown was made at SO kt., air- 
plane settling in smoothiv after round- 
out. Landing roll was less tlian 2,000 ft. 

All MS 760s are built and test-flown 
in France, before dismantling and ship- 
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nicnt to Beech. Units arrive un|3ainted; 
color is added in ^\'ichi^a. h'itst aircraft 
was sold to Timken Roller Bearing Co. 
(AW Dee. 2. 1957. p. 98). Second de- 
li'ety, scheduled for next month, is ear- 
marked to a private indisidiial in Cali- 

Bccch uill accelerate marketing 
efforts in 1959 and « ill continue dcnion- 
str.itinns for prosix^cts in various sec- 
tions Ilf North America. Company last 
month demon.strated the airplane at 
Fuisacola, I'la., in line rvith the Nasy's 
trainer cs-aiuafion program. 

Among handling equipment included 
with each purchase is a « ing hoist sling, 
aft fuselage hoist sling, tow bar. hvn 
cradle- fixtures, a set of wing bolsters, aft 
fuselage handliirg dolly, aileron and de- 
lator rigging fixture, speed brake rigging 
fixture, flap fixture, rudder rigging fix- 
ture, engine handling hoist and engine 
handling adapter. 

Also included arc numerous spare 
parts and supporting equipment, among 
wliich arc extra tire.s and tubes, various 
bolts, rings, connection hose, seals, 
wrenches, tlireadcd axles, nuts, locks, 
uashers. pins. etc. 

In offering the airplane in the United 
States. Canada and Mexico, the Beech 
polici’ stresses full support for customers 
on spare engines, parts and scrs’iccs. 
Company stocks both engines and spare 
parts at its factory. 


Thank You, Again. 



for the biggest 
sales year in 
the history of 



Structure of the MS 760 is simple to 
inspect; interchange of parts and main- 
tenance can be quick. Nose of the air- 
plane folds forward to expose electronic 
equipment at uork-bcnch height. In- 
strument panel hinges aft for work 
inside the airplane. 

Beech emphasizes that both engines 
ma\- be remoicd and replaced bv four 
mechanics in 50 min- 

Rntire rear fuselage of airplane is de- 
mounted bi' remoiing six bolts. Ail 
controls arc push-pull rods which dis- 
connect without disturbing control rig- 
ging. W'ith tail detaclicd, which takes 
about 1 5 min., complete engine instal- 
lation is exposed- I.anding gear is 
mounted to basic airplane structure, 
wliicli allows ready movement of the 
aircraft with wing.s rcmoicd. Access 
hole in fuselage also pennits limited en- 
gine niaiutcnance. 

Tuel is fed to Marborc 2C engines 
\ia two submerged ]nmrps located at 
the loner part of fuselage tank. If there 
is less than 233 gal. of fuel iii the fuse- 
lage tank, the fuel level control vabc is 
0 |)encd and fuel is forced from tip tanks 
compressed air to fuselage tank 
nherc the Icsci is maintained constant 
during the transfer process. 

Airplane's hvdr.nilic installation is 
limited to the brake system, llierc is 
no emcreencs- braking system. MS 760’s 
clcctric.ll installation operates on direct 
current of 28s’. It is a single wire si-s- 
tem with ground return tlirough the 
structure. Nickel cadmium battery is 
of 24v. and 35 amp. hr- capacity, 
located in the fuselage nose. Two in- 
\ertcrs supply tlirec-phasc, 400 ejele, 
l!5v. alternating current. 


Gear is retracted electrically, with 
manual extension in cicnt of electrical 
systcan failure, b’laps, disc brakes, lioti- 
zimtal stabilizer .adjustment, aileron tab 
control and canopy control also are elec- 
tro-incchanical. 

Airplane is pressurized from second 
bulklicad forward of cockpit to just 
aft of cockpit. Pressure tiglitncss l>c- 
fween c.moi>y and fuselage and between 

3 cr and lower ins|X'Ctiou doors is sia 
itiible tublier seals. Seals arc in- 
flated by air bled from flic engines. I'ot 
temperature control of cabin, hot air 
bled from engines is sent directly info 

If cold air is wanted, air bled from 
engines is sent in a boot strajj air cycle 
cooling svstem, tben to the cabin. 

To a\oid moisture on windshield and 
side windows, all conditioning air can 
be directed toward defo^ine outlets. 
In normal operation, a part of the con- 
ditioning air goes directly on the wind- 
shield. the rest going to the foot-air 
distributors. 

In eseut of iciitilarion s\-stem fail- 
ure, the cabin may be lentil.ited 
through an outside air intake located in 
high pressure area in front of wind- 
shield. Door opening is controlled from 
the pilot scat. In ease of pressure regu- 
hitor failure, lacuuiu pressure relief 
\alse offsets dangerous pressures. Should 
cabin pressure go below outside pres- 
sure, the lalvc brings c.ibin pressure 
back to outside pressure. 

In csent of complete electrical sys- 
tem failure, landing gear, brakes and 
omo|)\- will be used with cmergencs- 
controls. Landing will be made with- 
out flaps. 
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(Continued from page 15) 

Changes 

C. M, Christciisun, assistant vice piesi- 
dcnt-fiiglit operations, Ihiitcd .Xir Lines, 
Inc. .\lso; J, J, Duvin, appointed to the 
staff of llic lice prc.sideiil-iiiarkctiiig. 

Robert R. Il.rller. diicctor-cngiiiccriiig and 
s.ilcs.gttmnd support sislcnis, Semthun Cali- 
fornia .Xircraft Corp.. Ontario, Calif. 

Robert Kinkead, assistant to tl(c vice 
president and sales manager, Republic .*Xvia- 
tion Coip,, I-'anningdalc. S'. Y. 

C. B. Sniitli, ciistoincT reLitiuns manager, 
lilcctroiiics IXis ision, Ryan .Xeronanheal Co.. 
San Diego, Calif. 

XX'illiain |. Scliociiberger. manager-weapon 
aistnns projects. Defense likcttonic Prod- 
nUs, Radio Corporation of .Xmeriea, Burling- 

Hatold ). lInbcT, section manager-radar 
systems researeb, and Mnirav Huffman, 
group superiisor-niicrowaie nclsvotks and 
antennas, Covermnent and Industrial Staff- 
Rcseareh Diiision, Philco Corp.. Piiila. 

Dr, Stcs'cn Yurciika, manager. Advanced 
Structures Research Laboratory, Research & 
Development Division. Natmeo liiduslriis, 
Inc,, San Diego, Calif. Also; Harold H. 
Lesanc, rest-aren eliemist for the Divisioii. 

Harold K. Hatfield. W'l-stern regional 
s,ales manager. Ifaslock Disision, Kasiiar 
M/|. Co., Ine.. Ris’eta, Calif. 

XX'iUtnn C. Bohn. d(rcelor of teelinieal 
infonnatiun. Industrial Xe<aistiee Coinpauv, 
InC- New X'<prk. N. X*. Xlso; Dr. Uno In- 
gard. stuff eonsultant-researeh and develop- 
ment for llie coinpnns*'.s ae-rtuonsties lahctra- 

Dr. Doiodd G. XX'ilsoii, geiiera] manager, 
f'lleetronics IXivision, Strtniiherg-Carlson Di- 
s'ision tif General ^^nanIie^ Coip., San 
Diego, Calif. 

t.audis Carr, eustontei telations represen- 
hitise. priigtam, I'airchild Kngine .rnd 
.Xirplaoe Corp.. Hagerslossn. Md. 

Plitlias It. Cironaid, de\e!o|imeiit eooidi- 
iiator, Convilidated Mies tiodsnainies Corp., 
Pasadena. Calif, tieim S. Black siueeeds 
,Xlr. Ciioujrd as director of the DataTape 
Division. 

.Xerojet-General Corp.. Xziisa, Calif., has 
aniioiiiieed the follcming appointments: IXr. 
George Moc. head of the Lor]ionitio;rs 
Astronautics lalmratory: Rasruoiul J. Mel- 
eluone, flight test ex*nter resident repte- 
sciitatis'e at I'ldwards XI'R: XVilhiir C- Clas- 
ton. Iogisllt^ coordinator. I'itan weapons s\s. 
tein program. I urho.XIaehiiiers IXivision; 
XX'illiain NIollock. general purchasing agent. 

Samuel |, ITavs', manager of fielif opera- 
tions, Xrm.r Disision, Xmerican Bi>s;li .Xnna 
Corp. Garden Cits. N. Y. .Xlstn K;irl II, 
Keller, site manager of the .Xrma Disision 's 
Cape Canaseral Operation, ,\ir I'oree Missile 
I'e^t Center. I'la. 

Rieliatd N. Schiiek, direetnr of the iiess lv- 
establislicd Marketing Research Department. 
Markcting Division. Consolidated Kleetro 
dsnaiiiLcx Corp,. Pas.idena. Calif, 

XX'illiain M. Slmllz- spexial assistant to 
the manager. Pilotless Xiieraft IXisision. Boe- 
ing .Xiiplane C<i.. Seattle, XX'asli. 

Robert L. Sclicoedcr, general sales man- 
ager, Pesco Produels Division. Borg-Warner 
Cor|i., Bedhiid, Ohio. 



Engineers at Rohr enjoy the special satis- 
factien of seeing their Ideas take shape 
from plans straight through proOaclion. 
ho studies that get pigeon-holed ... no 
projects that never gel off the ground 
... but Important engineering jobs that 
get into production right here at Rohr. 
And, Rohr, today offers experienced en- 
gineers the opportunity and security re- 
flected in a backlog figure of over a 
quarter-billion dollars — more than 60% 
of which is in commercial contracts. 
Currently Rohr needs Design, Liaison, and 
Structures Engineers who have a back- 
ground of achievement ... and who 
desire a future with greater satisfaction 
and accomplishment. 

If you qualify, please forward full resume 
at once to J. L. Hobel, Industrial Rela- 
tions Mgr., Rohr Aircraft Corporation, 
Chula Vista, California. Dept. 1 1 
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EMPLOYMENT OPPORTUNITIES 






Your inquiry will have special value . . . 


AVIATION 


if you mention this magazine, when writing advertisers. 
Naturally, the publisher will appreciote it . . . but, more 
important, it will identify you as one of the men the 
odvertiser wants to reach with this message . . . and help 
to make possible enlarged future service to you as □ 



P. O. BOX 12 
NEW YORK 36 
NEW YORK 


EMPLOYMENT OPPORTUNITIES 


FOR RATES 
OR INFORMATION 

About Classified Advertising 

Contact 

The McGrmr-HiU 
Office Nearest You 



Brilliant Ground-floor 
Opportunities for 

SEVEN 

HIGH-LEVEL 

ENGINEERS 

in a New Creative 
Missile Group 

IN SUNNY SAN DIEGO 



SOL AR W 

AIRCRAFT COMPANY 


EMPLOYMENT OPPORTUNITIES 



AUTOPILOT 




the field. 

Other 


openings in Flight & Fluid Mechontcs 


criT/i 





To 

EMPLOYERS 
who advertise 
for MEN: 



McGraw-Hill 
Publishing Co., Inc. 



CHIniSTS . SOIID STATE PHYSICISTS 


ARE YOU OVERLOOKING SOME 
OF THE MOST CRITICAL CHALLENGES 
IN THE MATERIALS FIELD? 











GENERAL^ ELECTRIC 

P.O.BoxUa Cincinn»U15.0hio 


Searchlight Section 


ClASSIFIED O t A R C 
BUSINESS OPPORTUNITIES 


a c w f I w ty ADVERTISING 
EQUIPMENT - USED or RESALE 



AVAILABLE— FEBRUARY 15th 1959 

LtBERATOR N-1503 (LIMITED) 

This long range, well equipped Liberator "B>24" executive trans- 
port that has served us so faithfully since its purchase from 
Convair as AM927 in 1948 is being retired in favor of long 
range pressurized equipment. It is new for sale at o very mod- 
erate price which includes our extensive stock of spare parts. 
For details and specifications contact 

AIR TRANSPORT DEPARTMENT 
CONTINENTAL CAN COMPANY, INC. 
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LETTERS 


Technical Lag 

Voii nrc to he comnicmieci for your edi- 
lori.il of Dec. 1. “Ihe Soviet N'liclear-Pow 
CTC'd Boinher." conccniing our InTneiitahlc 
Icdiiiicol lj|. Our scienthts and ensincerj 
too long have been handicapped br* an nil* 
fhjiiVing. pcnnv-pinchlng .\dministration. 
I he United Statej rests upon its outdated 
seientifre laurels niucli 1i^ a coinplacent 
hare, svliilc the Russun tortoise mores far 

'\'hat value nail a balanced budget have 
in a world dominated b>’ communism? 

Let me take this opportimitv' to congratiu 
late tile wiitors and staff of .\viation \\'s:hk 
on their excellent coverage of all uiattets 
relating to the field of aviation. 

lire abovc-nientioncd editorial and report 
on the Soviet luielcar bomber are tvpieal of 
the high ijiiality reporting foiiud in jour 
magaainc. 

Ft. Worth. Tex. 

Tncessanlly Slanted* 

1 find vonr repeated editori.ils like "The 
Need to'Knoiv" i.\W Nov, 34, p. 21) 
soinevvhat redundant, tiresome, and illogi- 
cal. They arc. of course, iiiecssantly sl.mtcd 
toward nulimited as'iation {and now outer 
sp.icel expenditures. 

You sav vou haren't been able to under- 
slaml the philosoplij’ that we can’t ".iffoni" 
(presiimablv the cjuot.iticm.s mean this is a 
dirtv word) exKnditurcs th.it are requited 
for adequate militurv strength and technical 
development of new weapons. You fnither 
sav that a limit of Sis billion anuuallv 
was labelled the ali.sohite maximum that 
could be spent just before Kore.i and th.it 
Mihsequcntly we spent triple and quadruple 
that limit. 

Tins is not an honest argument. We 
did not "spend" the money for this crisis 
— we "borroived" it. To Ihglilight wlut 

iinlj one paragraph out of 10 rccentlj' writ- 
ten by Mr. Lvie C. Wilson, of United Press 
International, on the subject, lie says, 
for example: "If the luitional debt incre.ises 
in the next 30 j-ears as it has in the pa .t 30 
we all would tc busted In 19S0. Hi that 
lear we would all be earning dollars whieh 
wouldn’t be earning much, if anstliing. For 
:i teal swatch, it would probahlv he easier 
then to earn deflated dollars than to spend 
tliem." I commend the entire article to 

Bankruptcy happened in Germans, it 
li.ippencd in China, and the Communists 
w.nit it to happen here, l It’s another thing 
they’ve said in so many words.) Bauk- 
inptcv paralyzes capitalistic driving power 
in military and internatinn >1 matters just 
as surely a.s it paralyzes domestic life. Com- 
munism uses es’crv strategem in eserv impor- 
tant sphere — mililaiy, ccoumiuc. sociologi- 
cal, psychological, and ideological — to .attain 
its purpose to destroi' us. This must he 
Prc.sidcnl Kisenhower's sole purpose in cs- 
t.iblisliing the checks which he is forced to 
cstahlish. Ccrtaiiilv he know^ the impor- 
tance of "adequate" n.itioual defense and 


m / Ut reuders mi Xfie isstirir rm'seff in the 

330 T’.'dZnd Stf.'yeK York'^36. 

Try 10 keen lelter$ Hotter 300 irords mid 
git' a gptmioe iileotificatiao. We tviil 
not print atioiiyoiaur ferxera. but tiamrti 
of leriters trill he teitltlielfl on reqiirsX. 

development of new weapons after living 
the life (it a professional soldier. (.-\ud he 
Is now III a lictter position to know what 
is "adequate" in our defense. He must 
know this cieii better than those in the 
civilian luag.izinc business.) 

’Iliis brings me to my next observation 
regarding another tcii|iou5 point of yours. 
This is sour public "need to know” ptinei- 
plc. 

-\s you put it, the public has a "need 
to know" jbtnit how its tax dollars arc 
being spent. I’his. being a part and parcel 
of the pieiious arguments, implies th.i! the 
detailed plans of our national defense should 
he open to the world, ’this is a bit hard 
to understand since we have already been 
laughed at the world over for nut Iseing 
able to tontrol our cl.rssificd information. 
This "freedom” ll.kS .VSSIS'I’KD Till’. 
KNEMY IN BUILDING EVKRY’nilN'G 
FROM VrOMIC BOMBS TO IIELI 
COP’I’ERS. Certainh'. men vou gentle- 
men of the press must agree tliat the mtel- 
ligenec fiietors used as a basis for national 
defense would hmiefit the enemy. 'Ihete h.is 

meiit of those in high places when we knosv 
it's based on mfonnaHon that can't be com- 
mon knowledge. It’s time the freedom of 
the press w.is properly iiscti — not .ilnised. 
It is .III abuse to c.rst general skeptlcisin on 
oiir goierniiieiit "inui in high places," Dc- 
mocracs' luis plents' of ebecks and balances, 
ei'cii where classified data is eoncemed. 'Ihc 
President and key officials are checked by 
Congress, the N.itional Security Councii. 
and the Department of Defense, to mention 

lait's Iiave support for them r.ither tlian 
the destnietis'C liimiendoes designed to sway 
opinion toward vested interests. 

One final word on the "gagging and muz- 
zling" of militari' men. Bs' their s'civ pro- 
fession inihtnn' men .ire desoted to disci- 
pline which ensures teamwork and cohesion. 
Tills predominant trait cif niilitarv life h.is 
priis'cd itself as a life and death necessits' 
through the ages. No military man is 
"gagged or nuizzled" within the corporate 
body. lie is free to express his views long 
and loud within the Dep.lrtmenl of De- 
ferise and in cimfidence svithin that IX-part- 

tion. Deci.sions are then made bv the Presi- 
dent. taking all slews and factors into con- 
sideration. Some of these factors arc not 
w'cll known to the partisan eoinpl.nners, 
Ontc the considered judgments lias-c been 
made bv the President all true inililars' men. 
ill traditional discipline, conform and sup- 
port the decisions. 

3’our alternative of free rein to public 
eontiovcrsy lietween partisan opinions of 
sarioiis militars* men w'ho think thes and 
they alone know all the answers would guar- 
antee military chaos. 


This country must somehow face the 
fact that ssc arc fighting a daily encounter 
with an enemy svfio is eonmiittcd to de- 
stroy oiir systems and dedicated to creating 
clisitnst. confusion, and lack of discipline 
within out ranks. Leadership of our pres- 
ent government has ucser been better and 
we can be thankful that we’ve had it in 
these p.ist crilie.il scars since Ru.ssij ac- 
qiiiicd atomic capabilities. .\s advocates 
of gosernment for the people and bv the 
people, we tile people also have a bcavy 
hiirdcn of responsibility to give strong 
support to oiir popularly chosen "govern- 
incut men in high pi, ices" rather tlian eon- 
tiniullv sniping at them once they are ixi 


.\nd don't forget that under the Com- 
munist ssstem I'On’d only write One and 
fiii.ll editorial like **’nie Need to Know." 


.Monterey, t-alit. 
f.Mav we remind reader flart ffiat bank- 
riiptev III Germane and China followed dis- 
astrous niilitan' defeat, and reiterate Sen. 
Stuart Ssiiiiiigton’s oft-repeated statement 
lliat a balanced budget never stopped an 
enemy tank, bomber or missife. — Ed.) 


Jet Restrictions 

Your “U..S. airline officials’" yelp about 
the Pott of New k’ork .\iithority restric- 
tions on jet operations from Idlewild (.\\3‘ 
ext. 13, p. 37) ace understandable, they 
hit his pocket. He will, of course, realize 
that he is meads repeating the howl of 
".\mcrican discrimination" in sections of 
the English press about six years ago when 
the Comet 1 met simil.ir trouble. 

! feel, as ,r distant obscrecr, that the Port 
of New York .\u(hority deserves applause on 
two counts: 

( 1 1 They appreciate that the rights of a 
eomimmits transcend the rights of a specific 

(2) Tliev, onls', have formulated definite 
requirements, fhcrehv elarifjing the posi- 
tion for both mamifaeturer and oper.itors. 
T. r. HsavEY 
fi7 SpciKX-i St. 

Fssendon. W, Australia 


Orbiting Name Tags 

’llie detailesi information sou liave pnh- 
lished on the US.\F moon ihots has been 
most edne.ition.ll. llie design of the pay- 
load stage in particular is very interesting. 
There has obs iously been an expenditure of 
considerable effort to acliieve a light, effi- 
cient structure. Iliiv effort is certainly 
mandatory sshen one considers the extreme 
ratio of launch to p.iy!oad weight required 
ti. achieve a Umar orbit. 

1 was sonicwlul surprised to note the 
piesencx of a neat little metal nameplate on 
each item ol inslnimentation (.\W Nov. 
>7, p. 21). I am ccrt.iin that if one com- 
putes the cost of orbiting these name tags 
it ssil] lie eonehitlcd that this is one appli- 
cation in which tliej' should be dispensed 

.Arthur NniKM.ssx 
Los .\iigcles, C.ilif. 
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Precision 


ACCURACY 

Highest aufuraoy in rotating romponents is a 
CPPC fundamental. Our Precision Computing 
Resolvers are no exi-eption. Without compen- 
sation, a recent production run of resolvers 
showed functional errors of .06% or /ess. Per- 
pendicularit.v of axes was a;3’ in 360°. Due to 
extreme symmetry of rotor and stator, nulls 
are excellent in these resolvers- Low phase 
shifts are also a feature. 

VERSATILITY 

CPPC Precision Computing Resolvers can be 
had with any of the following features: corrosion 
resistant construction, stainless steel or alumi- 
num housing. Units to resist temperatures up to 
450° F. The following compensation is avail- 


able in any or all units: resistive, feedback 
winding, thermistor. Types available for tran- 
sistor circuitry. Pin or screw terminals or lead 
wires. BuOrd type shafts and BuOrd MK 4 
Mod 0 brush block obtainable- 

PRICE AND DELIVERY 

We ask you to review what you are paying for 
precision computing resolvers- In the past CPPC 
has been able to lower traditional prices of 
rotary components. 

We are already tooled for many types of these 
resolvers and can make quick delivery in 
quantity or short run. Whenever you need oxty 
rotary component, think of CPPC. 

Call or write Sales Department, Hilltop 9-1200 
Suburban Philadelphia’! or our Representatives. 



CLIFTON PRECISION PRODUCTS CO., INC. 


CLIFTON HEIGHTS, PENNSYLVANIA 






Avco: Men and Machines for Defense. No amount of lost motion can be endured in ? 
America’s space-age defense programs. Progress must be swift and continuous. Avco, alert to its | 

ec 

needs, helps to maintain America’s strength: Avco Research Laboratory— Investigating problems ^ 

o 

in gas dynamics and space technology: Crosley — weapons systems, radar, communications, air- £ 
craft and missile structures; Lycoming — aircraft, marine, industrial power plants; missile sub- 5 
systems; Research and Advanced Development Division — basic and applied research In elec* | 
tronics, physical sciences, and advanced engineering. ^ 



AVCO MAKES THINGS BETTER FOR AMERICA/AVCO MANUFACTURING CORPORATION / 750 THIRD AVENUE, NEW YORK, N. Y. 


